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BIOLOGY FOR 10™ CLASS (UNIT # 10 OBJECTIVES & SHORT QUESTIONS) 


4. 
REVIEW QUESTIONS 
MULTIPLE CHOICE QUESTIONS | \ 

1. [be process of gaseoms exchange involves; «\ 

{a) Breakdown of C-H bonds to yield energy 

(b) = Physicai movernents that take air in and out of body 1 

4c} Getting oxygen from the air and removing carbon dioxide LL. 

(d) Transport of oxygen by the bload to different parts of the body 
2. Most of the gaseous exchange ina feafoceurs through: ‘ram, bad 

(a) Stomata {b) General surface oe 


(c) Cuticle (d) Lenticels KL 
3. How many bronchi are there ia the air passage ay? 
(a) = One fh} Two 


(c} Many (d) None a\ 
4. Where does the gaseous exchange occur in humans? 
(a) Pharynx (o) Trace, * 


(¢} Branch (d} tine 
S. Which structure sctiveds heips ia taking phe uta lungs? 


(a) Nasal cavity chus 
(c) Bronchiole japhragm 
is the comcentration of; 


6, The primary chemical stimulus ohare 
{a} Carbondioxideinblocd. +, Oxygen in blood 
(c) Carbon dioxide in m ” (d) Oxygen in muscles 
7. Point out the FALSE. vtateme respiration, 
{a} Gases can gasi gh the walls of the alveoli 
(o} «= Gas excharige i@ lugs is very efficient because lungs provide large surface 


«c) In oe walls ofalveoh break and there is more surface area 
id) damage the lung by irritating the inner alveoli surface 
A. Adisease ins eon hreakdow n of atr sacs of ihe iungs is; 
(a) ‘ (b>) = Bronchitis 
De id) | Emphysema 
9 Whi s does NO FT occer im the nasal cus ity? 
ing of large dust Particles 
Humidi fication uf the inhaled air 
Warming of the inhaled air 
my Exchange of gases 
at, hat (ype ef blood veasets surrounds the als coli? 
(a) ~—s Artery (b) = Anteriole 
(¢} Capillary (d} = Vein 
N Answers 


pt pe }o2qats{ojstalts ta | 
postal riot staj staff! 
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SHORT QUESTIONS > 


4ms: The tenn breathing ts used for the process through which animals take aur in their 
bodies to get Oxygen from 1 and given aut the air for getting nd of carbon dioxide while the 
eeluter respiration is a process by which C-H bonds are braken in oxidation reduction, 
reactions and energy iS produced! Th] form of ATP. GS, 


we a = fn, * 


aA” 


Small opening m the leaves arc 

called Stomata yr ne 

Pores are present in Sioma . Alr spaces are present in Lenticels. 
Stoma aliows the water and gasé¢s lo Lenticels jusi only allows the gases 
pass through it. to pass through it. 


THE CONCEPT 


Py Ve peer Pred Od ree BY Od Ss 


arere Gidel 
Ams: See Question No a 
; see rimeb rg’ fatten 
ANN: Seung ‘ answer. 
3 tine Ay Vagtoes canes and treatments of bromehitix. cmphy sera 


tre 

o. 5,6, 7 for answer. 
Me Feds ee gee adder Te ee Ty iesperators assteme 
ion No. | 0, for answer. 


ACTIVITIES 
I a gate the effect of light om the net gaseous exchange from Icaf, by using 
bicarbonate as the uxdicalor. 
* Investigate the breathing rate at rest and after exercise. 
Find out how much aira person can take into his lungs. 
~ Demonstrate through experiment thal carbon dioxide 1s exhaled during respiration 


Note: All these activities are related to practicais’. 
For answers consult “Alif Key Stone” practical sotebook . 


(42) 
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\ 


ADDITIONAL MULTIPLE CHOICE QUESTIONS 


ra 


Daring so"slar cs sir ation bond im the tund is hrelken wed APP isjurmed.: 


1. Organivms met eqarcn in rhe Corin ub: a\ 
1a) AMP wb) = ADP igh ATP ra) * \ 


1a) «-N doe C-H Tea) N Fl id} 
X, Uhe bess es have small upening v hich ave called: 

tal lores thy AsT aphices 

ic) Chamber, id) = Stwrmata n,* 
4. Stomata sre foundin: 0 

ta) Mesophyll cells ib: SPUNgy 


tk) Lentivels Wh) Cube 
8. Respirators system of humans» divided inte Iwo paris » pi 
tai Alt passage and lungs vba Ith sand Tesints 


te) Bpigtoits are gloun ad) ow) i the above 
© fhe Se. at human encloses, - 

fad Nustrifs whi Nasal catty tf tuuth td) Hairs 
7. The Nasateasity apens into: 

ia) Laryrrs Cilottis 

¢? Pharynx d) (hal cavity 
x. Phernatiss passace: CG 

taf = Muscular thy i) Bony td) All 


¥. The glottisis grorded fy a Map 
(a) Upper luttis 4 
iM. Jarvarieadsig 


Thats fg | Epiptoters id) All 


la) Phervns fs) Trachea 
Wl Vinee bo (d} Brooch 
It. the Singular of B 
{at ee ih) = Branchtoles 
iv} (dy Nose ofthe abe 
12. “ay nianing and form small tubes called: 
var ducts th) Alveoh 
AYecres id) Nancafthe above 
U4. calur duct opens into axluster af puuches called: 
Alscol (b> Broseh 
' Bronchioles id All 
Rest Artery curried : 
(2) = Oa genated th) De-oxygenated 
tc) Lymph id) None 
tS. Ribs muscles are caticd 
N (4) [Intercoastal diaphragsr: (6) Skeletal muscle 
N\ (et Cardige musele tg+° Intercoastal muscles 
16. chick muscular structure which separates thors. te the wbdominal cas its is 
Bamed as: 
iat Ribx oth I horaxes cavity icky Piaphragm = td) All 


(14) 
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17. Tahingis efthe #iris termed as: 


(a) = Inspiration (b) Expiration 
{c} Breathing (d) ‘Respiration \ 
(8. ‘The impure air ts expelled out in: \ 
{a} Exhalation {b) Inhalation \ 
(c) Inspiration (d) Breathing Q 
19. [ngormal circumstances the humans breath times per minute: + 
(a) 18-20 (b>) 20-25 {c) 25-30 (d) 1@20 
20. Two ty pes of bronchitis are named as: « 
{a} Acuteand normal Bronchitis _™m,?® 
(6) Norma!and Chronic Bronchitis af 
(s} Acute and Chronic Brotchitis wr 
(d} Noneofthese 


zi. is the destruction of walls of Alveaii: 


(2 «= Emphysema (b)  Brosqhitts 
{c) Pnenmonia (a) Assn 
22, Pneumonia is a0 infection of : 
(a) Lungs {b) Bronchi (c “Wincy jd} — Liver 
23. The form of Allergy is called: 4. 
(a) Asthma = im ‘Y Emphysema 
(c} Poeumonia #¢} | —- Bronchius 
24, Smoking camses: C, 6 
{2) Weakness . (b) Sleeping sickness 
(c} Lungs Cancer ~ td} Asthma 
ZS. LuagsCancercausts \ deaths workivide annually : 
(a) 1.3 (bh r' (ec) 3.1 (dp) 2.5 


* “ANSWERS 
Titc@ Rol spe | spe se 
6 M7 ce [fe [ole | to] b 
pile 2c 3] a [iste [is] a 
my c fir] [is] s [ig[ a | 20] < 
i fe [2z[ ie] 23) | 2s] ce | 25] 8 | 


\ ADDITIONAL SHORT ANSWERS 
A. Befine Gaseaus Ewch ange. 


™ I: is a process of taking in oxygen and giving out of carbon dioxide Is termed as 


bodies te get oxygen from it and then give out the air for getting rid of carbon dioxide. 
Thus breathing and respirationare not synonymous. 

3. What (scelular respiration? 

ans. Cellular respiration is the process in which the C-H boncis in food are broken by 
oxidation reduction reactions and the energy is transformed into ATP. In aerobic 
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respiration, oxygen is used and there ss complete oxidation of the food material. 
Carbon dioxide and water are also produced in this process. = 
4 hail Stomats’ be 
tn. These are small opening in the watls of the leaves. The leaves and young stems havea, # * 
stomata in their epidermis. The gaseous exchange occurs through these stomata. 


& How Caves bachange occurs bs ronts” © 
Ans: Gases diffuse in aid out of the general surface of the young roots. The pases are 
in the soil surrounding the roots so. roots play an important role in gascous enc 


é, Define Nasal cas its 4 
Ans The nose encloses the nasal cavity. It opens to the outside rs epenings 
called the nostrils, The nasal cavity is divided into two porti wall. Each 
portion is lined by fine hairs and mucous which filter the dust im the air, 
= W hat is Nostrik? 
Ans: The nose encloses the nasal cavity. Jt opens to the outside thttough the openings 
called the nostrils. 
{ &. Mbatis Pharsay? te ‘die 
yf Ams: The nasal cavity opens into the pharynx by me a smat] openings called 


internal nostrils. Pharynx is a muscularo 
extends to the opening of the ocsophagusendthe . 


ted to bath food and air [ft 


y, VY batisveice hoy? , 

\es: The farynx is abox, soars ute t between pharynx and trachea. It is 
also called the voice box. 

[1b Define Hronchi. 


4ns: On entenng the chest cavity, the ae divides into two smaller tubes catled 
bronchi (Singular: bronchus) "The bronchi also have cartilagenous plates in their 
walls. Each bronchurgatdes thio the lung of its side and then divides inte smaller 
branches. 


11. i hat are sparc 
tas: The bronchi congifige Bwiding in the Lungs until they make several fine mbes called 
bronchioles. -. —' 


12. snide pte 

Ans: ee progressively lose the cartilages as they become narrqwet. The 
bron@h as fine tubules called the alveolar ducts. 

13. Whutis Myveoti? 

ec: Eaohalveolar duct opens into a cluster of pouches called alveoli “cE b 
,, What are Inter coastal muscle? 

~ ‘There is a pair of hungs in the thoracic cavity. The chest wall is made up of 
12 pairs of ribs and the rib muscles called intercoastal muscles. 


~y Define Lungs. 
») ms: Ali the alveoli on one side constitute a Jung. me two lungs are oer in 


human body. = 
16. Whatisinspiration" , es 
Ans: [tisaprocess by which air is taken inside the body. 
= \S bat is t xpiration” Zé 
# 
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a 


Aas: Afterthe pascous cachange in the lungs. the impure wus is cxapelied aul in ethalation 

18. Define Bromchitis. 

aes: Bronchilis is the ulammation of the bran hy or bronchiales It resulis m excessive \ 
secretions of mucus int the tubes, teading to the swelling of tubular «ails and “\ 
narrowing of tubes 

19. Whal are ceases af Brome nites” > 

Ams: Hus caused hy siruses, bacteria or exposure to chemical imian. Ly 

20. =“ Bifferemtiate between Acuie and Chronic bronchite, 

4ms: The acute bronchitis usally lasts about twa weeks aml pen recov ae 
permanent dasmage to the broach: orbronchiules 
In chronic brunchitis, the bronchi develop ¢ 


ng ora ly fasts 


Rorihees motions eS) a 

21. Vi kal are ss mptoes af bro chitis? iN 

tes: Symptoms of bronchitrs melude a cough. mild wheezing, oN ak] shortness 
ofbreath 


22. «Whatis Emphysema!’ 

Ags; brophyscma ts the destructum of the walls of the a a In larger sacs ful 
with ley, surtace arca for gaseous cachange. A> Teaks down, the lungs de 
not come back ta their orginal shape alter air cannot be pushed alt 
and ts rapped m the lanys 

232. Whaturesympioms of Emphist 

ans: [he symptoms af emphysema ircl 
respiratory infections and % eight loss 

24. Whatisporomesiz? 


ness of breadth. fatigue, eocurreni 


Ans; Poeumona 1s an infection of, this nfecuen affects both figs, it us called 

; double pacumetia 4 

25, 9 Name the bacteria whic seul parumonin. ia 

Am: Fhe mostcomnwn aqN WUMOT 1s 2 bacterium, Sirepicn occus prenmartacy 4 L 

26. Define Asthma. 

fas: Asthma is o for orgs. in which theres taflammation of the brgnchi, more 
mucous prod tk! narrow ing of the airways. 


27. Whatarev fis of Asthma? 


Aas: The sf of asthma vary froct person.to person. The mayor symptoms include 
short ter eath. wheezing. cough and chest bghiness. 
28 Wha pcancer? 


ApS: ¥ cris a disease of uncontrolled cell drvesions in the tsues of the hing. The 
hw eonimue tu dovide without as cantrol and fonn tumours The cellular grow th 
i. y also invade adjacent tissues beyond the lungs. 
*, hat aresvinptoms ef Lung cancer? 
“ : The most common symptoms are sbortness of breath, coughing (including coughing 
N up bland) and weight loss. 
| Mi.  Whatis (rteriol: sclerosis? 
kas: Many uther chemicals in smoke increase the production af blood platelets When 
platelets are more than the ig ae they make the blood viscous and tt can 


Na NS Pat 
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— 


REVIEW QUESTIONS ~ 
MULTIPLE CHOICE | 
Il. The human urinarm s3stem comsists of: 
{a} Rectum, jungs, kidneys, ureters . 
{b> Kidneys. ureters, urinary bladder so 
{c).-- Skin, liver, tungs, kidneys 
Kidneys, ureters, urinary bladder, urethra 
Wakich organ iy responsible For filtering fhe Mund * 


se 


{a) Intestine {b) Brain 
(c} Stomach id} Kadney 
3. The tube between hidnes and urinars bladder os the: 
Oreter (b} Lirethra 
(c) Renal tubule (d} Nephron 
4, Bods hatance’ of water, salts, termpet ature and ylucose is ii rriical a. 
(a) Excretion (b} Tubulas secretion 
tor” Homeostasis (d) Re-absorption 
& Whickhe the correct order for tac path taken 6s eeinc aftr id leases the hedneys: 
(a) Urethra, bladder. ureters (b) Btadder, ureters, urethra 
hee ——"U reters, bladder, urethra (dj Bladder, urethra ureters 


@ Whatis the function of the ureter? 
(a) To store urine 
fbi Tocarry urine from the kidney to the bladder 
fc) To carry urine out of the body 
(4) Toremove waste from the bioad 
. What waste products are excreteg by kde 
er Urea, water & salts (b) Saits. water ahd carbon dioxide 
ic) Urea & water (id) =- Urea & salts 
&. Thetwo main func ueseol peat fre. 
{a} Tokeepthe body cool and to remove excess proteins 
{d} Tokeep the body warm and to filter the blood 
{c) _ Tofilter the blood and to remove waste products 
To remove waste pee hucts and to cool the body 
9 Which wowid 40] be present in the lillrate entering the Bowman's capsule of 
acphran? 
{a) Weter (b) Calcium ions Bloodcells  (d} Urea 
(0. Durtag partons a! dial sis, the waste materiah move irem: 
(a The abdomen w the dialysis fluid 
a” 4 The nal ysis fluid to the peritonewm blood vessels 
(2) The peritonenm biood vessels to the dialysis fluid 
{d} The dialysis fluid to the abdomen 


Pifte@¢2[>¢]3fatate] s {te} 
fs6{ob{[7fatesta} ote iol b | 
SHORT QUESTIONS 


1. Vial are che major organs involved in homeostasis ia human beds? State the 
rotes of exch of these organs. 
Ams: The following are the main organs which work for homeostasis: 
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(i) Langs remove excess carbon dioxide and keep it im balance. 
(ii) Skin performs role in the maintenance of body temperature and also removes 
excess water and saits. 
(iti} The kidmey filters excess water. salts. urea. unc acid etc. from the blood and 
. forms urine. 
2 Ideatify aad label the following: diagram 


Ams: 


UNDERSTANDING THE CONCEPT 


1. Describe the process of selective re-sbsorption in the Lidgtps. 
Aas: See Question No. 6, for answer. 
2. How dathe plants excrete extra water and salts (rapwepairbodies” 
Ams: See Question No. 2, foranswer. os 
3. Whatis the fanctional uait of the Kidney? Dewegibe fs structure and draw labeiied 
diagram. Ab 7 “i 
ABs: See Question No. 6, for answer. Ps 
4. What steps are invols ed in the formpgtion of mrine in the kidsevs? 
\m>: See Question No. 6, for answer. 
5. “Along with excretion, kidneys atgo glav role ia Osmoregulation.” ( omment on 
this statement. . 
\m@t: See Question No. 6, for answer. 
ACTIVITIES 
1. Examine the structure ofkidney (Sheep of goat kidney ‘ model). 
2. Trace the movement ofa molecule of urea from blood to urethra using a flow chart. 
Note: Rgthese activities arc rented to practicals'. 
For answers consalt “AHf Key Stone” practical notebook . 


SCTENCE, TECHNOLOGY AND SOCIETY 


Reatize the importance of dnnking plentiful water daily. 
Predict how the kidney helps to overcome the problem of dehydration. 
Recognize the nght treatments of kidney problems. 


oe 


THE TERMS TO KNOW 
—— —_— 
7 Bowman's capsule: Part of nephron: cup-shaped structure enclosing the glomerulus. 
€ ollect img duct: The tubes into which the renal nubules of nephrons open. 
Dialy Sis: The cleaning of blood (removing nitrogenous wastes and extra water) by artificial 
ways. 
Dialy ze: The apparatus used for haemodialysis. 
Distal com. aluted tubule: The last part of the nephron. 
t.xcretion: The process by which the metabolic wastes are removed from the body. 


Yisit waw domnlosdcdassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 2 of 5) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotes.com, E-mail: jfti i 


BIOLOGY FOR 10™ CLASS (UNIT # 11 OBJECTIVES & SHORT QUESTIONS) 


ADDITIONAL MULTIPLE CHOICE QUESTIONS [ 


1, The mormal temperature ef human buds 1. 
ia} 38%e (b) 37'c 
12 si i [ I cond et 
: ce of interns conditinas of hes at ifithriuss i : 
Osmorcgulatior ib» Tete. ee 
ic) Respiration (d) Excretion 
\, bramspiration usually dees net eccurs 24. 
(a) Day (hi = Night 
‘ ich = Monsoon id) = Summer E , 
_ te the Jans of water fram Plant suriace ia the form of wap Uy . 
had i ib} = Gurttation ot 
3 Transpiration {d) — Thermoregulaign 
5. The plants which are vamptetely sebmergzed 
, Hdrophne H oD sac in fresh WecFe alled: 
¢) Mesophytes i 
é The plants of deserts are: ae ie 
e ee yles we) 
¢ Mecsophytes ad Heluph 
7, Halophstes live in: = — 
{a} Fresh waters b Desc 
(c) Mountains ur ’ Sea ais 


%. The chemical which is respoasiplagordhe sheddi : 
#1 Hydrochloric acid) Catton ee” 


(c)} Oxygen _ ‘ {d i 
9. + prdermis 35 (he tay ary ” ili 
ta) Skin ib} = Teeth 
{c)} Bone Ri cn id) Nail 
16. Eacrrtors system af iqgnans is also called: 
(a) = Respirajoty ib) Digestive 
Unnary Syetemn (d) None 
it. hidneys, ary shaped organs: 
(a} Derk red tby = Dark red bean 
: {c) Ydiow red (4) =—s- Yellow red bean 
12. ¥ iy pr hidmey Weighs about: 
grams (bo) 32 grams 
5 2? grams a 72 
i ee hg length ef cach hidaecs is: ” nee 
‘ (a) Sem ; (b) = lOcm 
~ icy = 2 cm td} 15cm 
Q pet Or The “idth of exch kidnes is: 
4cm (b+ Sem ¢ 6 
N ts The depression of the Kaine is: ou < _ om 
Cortex : tb) Pyramids 
{c) Pelvis tdy Hilus 


noes Ga) 


RRERSSESCRARASSETEKEKSESCERASE SRRRARKAAKSKRSERRSARSSKEERRAAKCESEEERAETT SE 
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16. Seructural and Functional anit of kidnes is: 


{a} Cortex {b) . Pyramids : 
(c) Pelvis (d) ; Nephron 

17. There are over million Nephrons in a kidney: : 
(a) 2 ib} : 
(c) 3 (d) 4 

. L-shaped structure is: 

- fer sip of Henke (ob)  Glomerulns 
{c) Pelvis {d} Nephron 

19. Normal compasition of Urine containing sodium tou is: 
{a} Li7gA ib) | A.9 gil 
{c) L.20 g/l (d} 121g/l 

0 The leading cause of kidney failure is: ; 

: ar mipestine (b} Diabetes Meiiors 

(c) Hypertension | id} Both bandc f sf 


ADDITIONALSHORTANSWERS = 8 


a Se a ere ta tual as the maintenance of the intemal conditions of ud, 
at equitibrium, despite chamges in the externa] environment. 
(smeregu lation. , ne 

ring Lp echd fom of the amounts of water and salts in boxy fluids (Le. blood and tissue 
fluids). : a 

t Defiae §hermorcgalation. 
et The msintenance of interns) body temperature is called thermoregulation. The 
qxraymes of body work best at particular temperatures (optimum temperature). 

_ Rec Encection. ; ; 
ci Futdiea also a process of homeostasis. In this process, the metabolic wastes are 
_Aliminated from body to maintain the intemal conditions at equilibriam. 
@&- Whatis Guttation. : ‘eiaite 

: Some has grasses force this water through special pores, present 
ee hrf nega yey a appearance,of drops of water on the tips or edges of . 
heaves is called eatin a\ wa 
drophy tes. ; ; 
nf : I styaroph Hi ae the’ plants wiitich live completely or partially age 
f mreshwater} Such plants do not face the problem of water shortage. They 

- developed hanisms for the removal of extra water from their cells. paropayees 

have broad leaves withalarge number of stomata on their upper surfaces. This 
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_piacreristic helps them to remove the extra amount of water.“ a, 
ea Defime Nerophs tes. 


Ans: Xetophytes live in dry environments. They possess thick, waxy cuticle over their 
epidermis to reduce water loss from internal tissues. They have less number of 
stomata to reduce the rate of transpiration. 

a §& VW hatare Succelent (rpans? 

‘Ams: Some xerophytes have special parenchyma cells in stems or roots in which they store 
large quantities of water. This makes their siems or roots wet and juicy, cafled 
succulent 

ae W hat is difference between Epidermis and Dermis? 

Ams: Epidermis: Epidernss is the outer protecttve layer without blood vessets. 

Dermis: While dermis is the inner layer containing blood vessels, sensory nerve 
endings, sweat and cil glands. hairs and fat cells. 

10. Define Lungs. 

Aes: In 
carbon dioxide in the blood. 


Ifular respiration. \ 
LL Define L rinars Sastem in Hu 
The excretory system of h ts also called the urinary system. [t is formed of 
one peir of kidneys, a par of a urmary bladder and a urethra Kidneys 
filter blocd to produce urine and the oreters carry urine from kidneys to urinary 
ladder. The bladder temporarily stares urmye nul it is released from body. 
Le What is Hilus? 
Aus: The concave side of hoy facea } vextebral cohumn. There ts a 
~ tikes. me ” 
t Defiae Renal cord. de 
Renal cortex is the outer part of kidney and it is dark red in colour. 
k What is Renal Mcdulla? 
medulla is the inner part of kidney and is pale red in colour. 
What are Pyramids? y) 
Renal medulla consists of several cove shaped areas called renal j 
Define {| .cagsed Heal. : y 
eee The fast 
portion of renal tubule is the distal convohued tubyl¢ ‘ 
Defias ec Peis iv. . 
Many collecting ducts join together to form several hundred papillary ducts 
_. which drain into renal 
Je” - Whatis Pressure F tration? 
Ama: The first step is pressure filration. When blood enters the kidney via the renal 
artery, it goes to many arierioles, and then to the glomerulus. 
i Deflac Glomerular Filtrate? 
Ams: The pressure of blood is very high and so most of the water, salts, glucose and 
urta of blood is forced out of glomerular capillaries. This material passes into the 
_ Bowman's capsule and is now called glomerular filtrate. 
oe) Matic L rime? 
Aas: The filtrate present m renal tubules is known as urim. It moves aes 


and then into pelvis. . mit 
“\ @ we a 
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REVIEWQ 
MULTIPLE Cf 


1. Processes that carry nerve impulses wway from the cell body are called: 


tey Axons {b) Dendrites 
{c) Synapses id) Myclin sheath 
: C 


The portion of the nervaus systetn that ls ins olumtary in action: 
{a} Somatic nervous system {b) Motor nervous sysiem , 
W> Autonomic nervous system (d) Sensory nervous sya e 
4. Which peurons are present inside the centre! nvrvous system? 
Sensory neurons oniy (6)  Motornew ne 
(c} Sensory and mator neurons both (d) = Interneu 
4. The part of the brain responsible for muscle mnvement, — in Of the senses 
and the memory Ia the: 
(a}Pons (b) Medulla Sidiagata 
toxCerebrum (d} apie _ 
§. Apart from hearlng, what oiher major beds prea rmed bs the car? 


(a) Hormone secretion a2 ih balance 
(c) Reduction innerve pressure 4‘ “ Allofthem 


6 The myelin sheath ls formed by tome acar 


{a) NodesofRanvier Axons 
ic)  Dendrites Yat: Schwanncells 
7. Thists NOT a part ofthe __n 
{a) Pons {b) Medulta oblongata 
(yy Cerebrum \\ (J) Cerebellum 
Rf. If you look at an iatac ts in, what you set the most is a large, highly 
convoluted outer surface. 
(a) Cerebeum AY “6) Cerebellum 
(c} Pons ~*~ (4) Medulla oblongata 
9. Insulin and glucayoNurapricuced in the; 
(a} Hypethalajnus (b) Thyroxiz 
{c) . Lemar , (Wy Pepsinogen 
10. All of thege BreRormones cucept: 


Ome in (b) . Glucagon 
interior pituitary ANSWERS a Pancreas 


= Liha 2ztet 3 bets [cys poy 
ps6 toe tects Ebi oe Le jf wja: 


E snort QUESTI Ona 


. Idemtify the two ty pes of coordination in living organlama. 
Ams; There are (wotypes of coordination in organisms: 
(i) Nervous coordination 
{ii} Chemical co-ordination brought about by endocrine system 


ee es ee es ee es ek sk es es es ee 
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Zi Differentiate betwecn the modes of ner ous BAd themical co-ordinations. 
Ant: A nerve means the union of several axons that are enveloped by a covering made of \ 


lipid while animal have chemical co-ordinatior system which help them to interact 
body parts ina system of work. 

4 What are the main components of coordination? 

Ams: Acoordinated action has five components; © 


Stimulus —® Receptor — » Coordinator— Effector — ® Response : 

4. Define refles action ned refiex arc. J 8 

Ans: Reflex Action: Sometimes, the involuntary response produced tncCNS is very 
quick. Such a response ia called reflex action. as 

Reflex Arc: The pathway followed by the nerve impulses for prégilging a reflex action, is 
called reflex arc. eer’ 
4. Trace the path of anerye impulve in case ofa reflergc finn. 


Anna: 


[Eaen] | A 
6. Describe the pupil refleg itedim wod bright light. 


Ans: Rods and the cones gewerate the nerve impulses in optic nerves. These impulses arc 
carried to brain which makes the sensation of vision. Rods contain a pigment callec 
‘rhodopsin, When light falRon rhodopsins it breaks for generating a nerve impulsc. In the din 
ight the pupil reflexes Spens the convex lens for light. While in bright light it closes the 
convex lens, 

i How weuld you associate the role of vitamin A with vision and effects of it: 
defledeney oO retina? 

Seg Body synthesis rhodopsin from vitamin and that is why the deficiency of vitamin # 

night vision. This problem is called night blindness. 
: Define the terms; hormone and endocrine system. 
~ ns: Hormones: A substance that is secreted by an endocrine gland directly into blood am 

that produces a specific effect ona particular tissue. - 

Endocrine: Aductless gland produces and secretes hormones. “7 4\ a ; 

nN UNDERSTANDING THE CONCEPT Po 
1. Explain what can happen if there It wo coordination te the activities a 


organisms. 
Ans: See Questions No.13, for Answer. 
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2. Explain the docation and function of these parts of brain; cerebrum, cerebellum, 
pliaiers gluad, thalamas, hypothalamus, medulla oblonpata. 
Ans: SeeQuestions No.4. forAnswer. 


3. Deflne neuron and describe the structure of y general newron, 

Ans: See Questions No.3, for Answer. 

4. Describe the stracture of human eye. 

Aas: See Questions No,?, for Answer. 2 
&, Haw would vou descrile the structure of the external, middle and inner rea 
many 


Ans: Sec Questions No.10, for Answer. =° 

t. VW hut areshort sight and long sight problems and how these can ng 

Ate: See Questions No.8, for Answer. 

7. Explaln the rable of car in the maintenance of halance. A 

Ans; See Questions No.10, for Answer. N 

$. Relate the contribetion of Ubrn-al-Haytham and -\4- Ay ith knowledge 
aboat the structure ofeve and treatment of various spear 

Ana; See Questions No.9, for Answer. 

9. ()utline the major plands of tke endocrine en ary. thyreid, pancreas. 


adrenal, gonads}, wlth same of their hormanes bo Oe 
Ams; See Questions No.t1, for Answer. \ 


18, Describe negative feedback with refere 
Ans: See Questions No.12, for Answer. hus 


11, #aplain how adrenaline may be In 
Ana; See Questions No.|1, forA 


win and glucagon. 


exercise and emergency cond|tluns, 


12. Enlist the important s+ mpiv beatmeats of paralysis and epilepsy. 

Ana: See Questions No.13, mw 

INITIATING AND rLannich 

| Analyze why plants (likesunfower) have avery slow reaponse to stimuli ‘ 


2. Visualize nervous and Rormmonal coordination by comparing ¢lectrical transmission in 
wires with the transmisskon of nerve impulse in neurons and by comparing 
convection currents i liquids with the hormonal transmission in blood. 

+ Compase the BGC {blood glucose concentration) of healthy person with a patient 
suffering from Diabetes mellitus. 


A 


| Record the difference in quickness of response of the two types of coordination (by 
asking @ student to say a few words in front of the class and observe the change in- 
heartbeat). 
2 Perform an experiment in which a scale held at ils lower end between the thumb and 
index finger is allowed to fall and then recording the time taken to catch it again. 

ify different parts and draw a labelied diagram of the longitudinal section of the 
eye of sheep or bull. 

+ Perform an experiment in which the shin muscte of a frog is made to contract in a 

Petri dish filled with methylene blue and using 12 ¥, DC current. 
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4 Check the vision of a friend to diagnose whether he/she ix suffering from long or 
shortsightedness. 

* Perform an experiment in which wne siudent flashes a spotlight into the eye 
another and record the time takea for the eye to contract its pu pil. 


SCIENCE, TECHNOLOGY AND SOCIETY 


v 
| Explain the way nervous sysiem helps to coordinate complex and yore 
movements of hand to play a piano, cr write alphabets. “ 

2 Analyze the way this knowledge has helped humans to truin dogs ag ddepfsticaud 
animals to perfurm specific tasks, Pe ee 

3 Explain the reason for salivation of mouth when favourite toad ite i Ngprinea. 
4. Justify the time difference between seeing the Rash of lighters \ @ring the roar 
ofa thunderstorni. 

5. Explain why and how eyes are [mportant to survival in wil he 

&. Explain how cotowr blindness could be a hurdie for airc 4 

7 Conceptualize how scientific advancemen: has © solve the prodlem of 


100 m sprint race, Pe 
9. Relate how the knowledge of nervous, sqidlp s helped humans to treai discases 
¥ 


like epilepsy, paralysis. 
Aysrrninc 


logy 


ation/‘perva tere.bu3) 


diabetes. “* 
¥. Wrile a paper on, the changes in body meen an exercise like runaing w 


VwPrwne 


te, TERMS TO KNOW 
| gro 


Ay Noms wih due ta excessive production of growth hormone afier 
(Be internal organs and body extremities atone grow large and affected persons 
nds. feel and jawbenes. 
hormone: The hormone of the pusterior pituitary; promotes the reabsorption 
tr ia renal tubules 
us humour: The fluid present in the anterior chamber of the eye i.e. between the 
bee and the iris 
Axon: Alung, thin fibre that carries nerve impulseaway from the cell body of'a neuron 


Dy Cell Body: The part of the nerve cet] thal contains nucleus 


Cerebellum: The part of the hindbrain: controls muscic movements 

Cerebral hemispheres: The divisions of the cerebrum of the brain 

Cerebrospinal fluid: The fluid in the ventricles of the brain and in the central canal of the 
spinal cord 
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Cerebram: The largest part of the forebrain; contrals many sensory and motor functions 
Cochlea: The part of the inner car; consists of three ducts wrapped in the form of a coiled 
tube; contains sound receptors 
C‘otour blindness: Genetic disorders in which person fais to recognize the basic colours 
Cones: The photosensitive cells in the retina of the ¢ye; sensitive to bright light and soa 
distinguish different colours Y 
Carnes: The transparent part of sclera that forms in the froni of the eye through which lig 
enters 7 
Crantal nerves: Nerves that arise from or lead to the brain — 
Dendrites: Short, branched projections of neuron's cell body; transmits g impul isc 
towards cell body 
Dtabetes mellitus: More that normal level of glucose in blood; a cond by 
insufficient concentration of insulin in bload i | 
Dwarfism: Less than norma! body growth; a condition caused w 
insufficient during the growing age 5 
Ear drum: Tympanic membrane; A membrane streichec across tag intr end of the auditory 
canal of the ear 
Effectors: The parts of the coordination system that Yon stirnulated by nerve 
impulses ar hormones = 
Endocrine gland: Aductless gland; produces and es 
F.pilepss: A nervous disorder characterized b npruvoked seizures iconvulsions} 
Epinephrine: Sce Adrenaline : 
Estrogen: A hormone secreted by the ov mS vies development of female secondary 
sex Characteristics and regulates the re cycle 
Eustacklan tube: The tube ear and the nasal cavity that equalizes the 
pressure on both sides of the 
Execrine gland: A gland that di ts secretion into a duct 
Ganglion: The aggregations igs Of neurons 
Grey matter: The nervous ining Celi bodies and non myelinated processes of Ihe 
neurons we 
Hormone: A substange Ghat is secreted by an endocrine gland directly into blood and that 
produces a specific effect on a particular tissue 
H. permetropiia: Thecondition in which a person is not able to see near objects clearly; 
happens whan the eyeball shoriens and image is formed behind the retina 
Hyperthyrolijsm: The over-produclion of thyroxin: result in increase in energy 
production, iacteased heart- beat, frequent sweating and shivering of hands 
Insalima The hormone produced by the Islets of Langerhans; lowers the blood glucose level 
late Mrurens: The neurons present in the brazn and spinal cord 
ladepsin: A pigment present in the cones of the retina 

: ‘ele: A muscular ring formed by the bending of the choroid behind the comes of the sye 


filets of Langerhans: Groups of endocrme cells present in pancreas; 
Medulla oblongata: Part of the hindbrain; on the top of the spinat cord: controls breathing, 
hearst rate, blood pressure and many reflexes 
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Meninges: Three layers around the brain and the spinal cord; protect them and provide 
nutrients and oxygen through their capillaries 
Mixed ners es: The nerves containing axons of both the sensory and motor neurons 
Motor nerves; The nerves which contain the axons of motor neurons only 
VMyeiln sheath: The insulating sheath around the axons of some neurons 
Sly opia: The condition in which a person is not able to see distant objects clearly, Ragpens 
due to clongation of the eyeball and image is formed in front 
Nerve: The union of several axons that are enveloped by acovering made aflipid “™~ 
Nearon; Nerve cell; the unit of the nervous system: able to conduct nerve impact 
Nodes of Ranvier: The non-myclinated points between the arcas of myelin an the axons of 
neurons 
Optic disc: Blind spot; a point on the retina of the eye where the optic Derye enters the retina; 
no photesensitive cells exist at this point 
Oxytocin: The hormone secreted by the posterior pituitary; mimulates the contraction of 
uterus walls in females for child birth: necessary for ejection @ milk from the breasts 
Paralysix: Complete loss of function by one or more musclé groups due to damage in the 
nervous system 
hey thormone; Hormone of the parathyroid g’ands: inereases the level of calcium ions in 
the blood 
Parathyroid: The endocrine glands located on the posterior sides of the thyroid gland; 
secrete parathormaune 
Pitultary; The endocrine gland attagkcd to the hypothalamus that controls many other 
endocrine glands in the body 
Pons: Part of the hindbrain: preset owsop of the medulla; assists the medulla in controlling 
breathing and serves asa casas hepsi the cerebellum and the spinal cord 
Progesterone: A hormaons ser by the ovaries that maintains the uterus during 
pregnancy 
Pupit: The opening inage eentre of the iris of the rye 
Receptors: The orgeaisAissues or cells which devect particular type of stimuli 
Refles arc; Thepervepathway over which the nerve impulses travel in a reflex action 
Retina: The iap@mosi and the sensitive layer in the eye 
Rhode Pagxnent present in the rods of the retina 
Rode Thg pltptosensiti ve cells present in the retina of the eye: sensitive to dim light 
bet gett,: The supporting cells around neurons; forrn the myelin sheath 
tough, white outer iayer ofthe eye 
ular canals: The three bony canals preseni posterior to the vestibule in the inner car 
nerves: The nerves which contain only ‘he axons of sensory neurons 
totropin; Growth hormone: A hormone ofthe antertor pituitary: 
promotes the growth of the body 
Spinal nerves: The nerves which arise from the spinal cord 
Suspensnrs Ilgament: The ring that attaches the lens of the eye to the ciliary muscles 
Testosterone: The male sex hormone secreted by testis; stimulates the development of male 
reproductive sysiem and the male secondary sex characteristics 
Thalamus: The part of the forebrain; serves as. relay centre between various parts of the 
brain and spinal cord 
(59) 
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Thy roid: The endocrine gland located in front of the trachea; secretes hormones thyroxin 

and calcitonin 

I &yroxin: The hormone of the thyroid gland; increases the break down of food and release 

of energy; nlso responsible for the growth of body 

Isimpanwm: Tympanic membrane: Sec Eardrum 

\asupressin: Antidivretic hormone; the hormones secreted by the posterior pituitary; N) 
responsible forthe reabsorption of water from renal tubules of the nephron 


Vestibule: Past of the inner ear; helps to maintain balance of the bod 
NA i N & 
MOMENI] 


t. The chlongalive v1 CYS VSI es rmase very 


oy Myopia (b) Hy . ni 
{c) Blindness {d) Nong, : 
2. Ali fbo-[sa book an study of diseases and surgery of eye is: oe, 
(a) Zoology Or . BAainwiosy 
(c)  Biclogy (d)... c of these 
1. The pathway followed hy the nerve Impulses for producing FPPNex action is called: 
Reflex action , -” Reflex arc 
(c Neuron ; Yo Spina] cord 
4. Aco-ordinated action hes: Me 
(a}_ Three components mS (b) Fourcomponenits 
. Five components : {dé} Six components! 
5. Nervous co-ordination and chemical ¢ onare (he types are: 


(a) = Stimolus (by Receptors 
__ (c}— Effectors V ; (d) Co-ordination 
& The orgnas which are ANS 1 to detect particular type of stimulus are 


called: 
fg Receptors (bo) Effectors 
({c) Stimuli (d} None of these 
7 are the duct less dat 


(a) =‘ Refiex grt (b) = Reflex action 
(¢} Cc j (#+ = Hormones 
& The siru fdnctional unit of nervous system is: 


{a) (b) Hormone 
{c) Mctors (gy Neuron 
9%. The wmrve tem consists of bilHtons of neurons and: 
Hormones (6} Nephrons 
Neurogiial cell (d} Noneofthese 
uy sand cytoplasm of neuron bs located in: 
wr Cell body (b) Dendrites 
{c) Axons {d) Myclin sheath 
21. in @ wave of Electrochemical changes that travels along the length of 
neurons: 
(a) Neuron we Nerving pulse 
(c} Sensory neuron (d} Motorneurons 
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te, 


15, 


16. 


17. 


2h, 


22, 


are special meuroglial cells: 
(a) Sensory cells (b) Motorcells 
(ey Schwanncells (4)  Noneofthese 


The nervous system is divided inta che and the te uray 
comsistkol  ——otthetater 
(a) ANS; PNS; : the nerves around the body: the ventricles 
(b) ANS; CNS; the nerves around the body; the brain and spinal cord 
(c) CNS; PNS; the nerves around the body; the ventricles 

CNS; PNS; the brain and spina) cord; the nerves around the body 
Che hraia‘'s supporting cells are called: 


~ 
‘. 


(a) Neuroglial cells (b)  Mitochogdrig™ 
(c) Nuclei “df Neurons, 
Which of the foltowing is not a part ofa ot uae 
(a) = Dendrite so. 
(Y Lobe a ByYapptec cleft 
The Inner layers is sensory calicd: 
fer —séRetine 
{c) Cones ovea 
Abn-Al-Haythams is famous for h 
{a) Biology Optics 
ic) Motion Chemistry 
Far drum is culled: 
(a) Pinna (6b) Auditory canal 
€yY Tympanum (d) Neoncofthese 
Convex fens ix used to RS 
{a} Myopia “\ (by Hypermetropia 
(c} Vision (d) Nightblindness 
Cancase lens ls : 
(9 Myopi#” (b) Hypermetropia 
{c} Viewoa (d)  Nightblindness 
_ is Qyt mht Lo sce during dey time: 

{) woe Owl 
(ch * (dr Bat 

isthe rece hone of the humus buds : 

Malleur (b> = [ncus 

Stapes (d}—s Al 

. Piraieary tae gland attached fo the hypothalamus of brabp is: 
we (6) Somatotrophin 
{c} oa (d}  <Acromegaly 
_ sepraies the middle car from inner ear: 
{a}  Malleus (ob) = Incus 
{c) Stapes (dy Eustachian 
28. is present tm the centre of car: 

wy Vestibule {b) _Incus 
(<¢ Stapes {d) Eustachian 


es se se es 
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| nn 
2%. In the figure of the human eye, which of the fallawing jabcls sre 
zorrect? a ~ 
(a) "A" is the blind spot 
"B” is the pupil 


(c} = "C” is the main refractive clement 
{d) “D" is the fovea 
(9) all of the above 
27, A person suffering from short-sightedness has 
(a) an eye that is too long and needs # convex lens to focus distant obje 
(Sy aan eye that is 100 long and needs a concave lens to focus distant object 
(<c) an ¢ye that is too shori and needs a convex jens to focus near obiceet 
{d) an eye that is to09 short and needs a concave lena to focus near joo 
28. Rods and cones 
(a) have different physical shapes a¥ 
(b) have different distributions across the retina (more conesin foveal region) 
{0% have different distributions across the retina (more todsin foveal region} 


(dq) oandb 
29. The celay station between the retina and the 
(a) the optic chiasm 
(of the visual cortex 
(¢) the superior colliculus <9 SE 
{d) the lateral geniculate nucleus of Lys 
30. The pancreas gland has a duct which eRelnio the: 
(eX Duodenum \. {b) Liver 
(c} Stomach . €d) Large intestine 
3k. = Which of the following carry ty figpe from brain to effector? 
(a) Sensory neuron — ‘(ay” Motorneuron 
(c)} Connectingn ‘, (d)} Mixed nerve 
32 Short thread riches of nerve cell are called 


- (b) synapse 
(¢) neuron 
43. neuroirsasmitter |< released from the enda ul: 
(b) = synapse; 
vier (d) neuron 
id. ad bs found 
(ey ss aatthe base ofthe brain 
(q) = beneath the stomach (d) _ nearthe kidneys 
Me. ranspareat window at the froat ofthe cyeballis called 
cornea (b) iris 
c} scone {d) _— réting 
bf. Hormones are carried around in the hody by; 
{a} —_ blood (b} = nerves 
(c) lymph wy both blood and lymph 
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37, Vehich of the following glunds seceetesthe hormane thy roxin? 
(a) ‘Pituitary gland (a Thyroid gland 
{c} Brain (d) Pancreas 
38, Which of the following hormunes ls scereted by the panc reas? 
(a) Growth hormone (b} Thyroxm 
Insulin (d) = Prolactin 


39. ‘The dbsgase cretinbsen is caused due tu: 
{a) hypoactivity of pituitary gland 
(b) hyperactivity of prtuitary gland 
(c} hypoactivity of thyroid gland 
(Wf —_—shyperactivity of thyroid gland 
40. Hyporecretion of insutin causes: 


(a) Goitre (bh)  Cretinism 0 


ic) Diabetes insipidus er” Diabete 
ANSWERS 


26 [| 27h tere |e | 29 |b | 30] 8 
ER? KR EIEVEICREEE 
36 ye RAPT bh P38] f 39] ¢ | ao] a 


SHORT ANSWERS 


Q.1: W ht is ote king of Nersoussy stem? 
Aas: Nerveng system works with the endocrine aystem to communicate, integrate ant 
Te eH a of various organs and systems in our body and responds to the 


aE: tihe division af human nervous system? 
haute the nervous system has two divisions, the central nervous system and the 
> SSeupeeral nervous system. 
me Whatis ONS? 
= = Aw: The central nervous sysiem comprises of brain and the spinal cord, while th 
Ls peripheral nervous system includes the nerves, which connect the central nervous systen 
| < with sense organs, muscles anid the glands in the body. 
Q.4: Deflee Nerve. 
Ans: Nerves ate thread like structures that emerge from brain jis spinal cord and brancl 


outta almost all parts of the body. 


Visit wang downloadciassnctes.com for Motes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 10 of 12) 


Written/Composed by: - SHAHZAD [JFTIKHAK Contact * 0312-5665666 
Website: wns dowmlonadrlassnotes.com , E-mail: 


BIOLOGY FoR 10™ CLASS (UNIT # 12 OBJECTIVES & SHORT QUESTIONS) 


Q.8: Define Scuroa. . 
Ans: A neuron is the basic unit of nervous system. Thete are three types af neurons - sensory ANY 
neurons, motor neurons and connecting relay of intermediate neprons. 

(jo: Whatis synapses" 

Ags:  Asynapse is the junction af the terminal branches of the pxon of one neuron with they 

dendrites or cell body of another neuron, Iris the site of tranaferiof nerve impulse from or 


neuron to another. f 
Q.2; Same the various parts of Brain. s 
Aas: The brainhas three parts - cerebrum, cerebellumand medulla ob 
().8: Whatis Refler actian’” . j 


Ans: Areflex action is a spontaneous, autonomic and mechanical re a stimulus 
controlled by the spinal cord without the invofvement ofthe brain. 
Q.%  Vehatisreflex Arc? ie a 
Ans: The pathway followed by sensory or motor nerves 1 B retldg ation is called reflex 
ty r. : 
= “ft 


arc. 
Q.1@: Define Sense organs. 


Ans: Sensc are the organs by 
environment. 
QU: Name the Setiies of Humans, 


Ane: The five sense organs are cyes, cars, Sin, tongs and nose. 
(12: How Sense Organs work? 
Ans: Messages from the sense organs greeattied to the bra by nerves. Brain analysis 
these messages and us a result the sex rep 

(J.12: Whatisrote of sease Or 
Ans: Without our r 
we should take care of them 
4.13: Define Nodes of 


ich you Merete changes in the external 


d know nothing about our environment. Therefore 
from injury anddiscas¢. 


gaps on the medullary sheath covering the axon. 
ubuiitier’ 
- A chemical released at the synapse which helpa in the 
dh pulse from one neuron to another. 

am? 


largest and most prominent part of the brain, It controls intelligence 
ties activities, ete. 
Ql Waline Cerebellum. 


Ceredellum: The region of the brain under the large cerebrum which controls balance 


QRi7: Whatis Medulla Oblongata? 

N Ama: Medulla oblongata : The lowermost part of the brain located at the base af the skull. It 
controls cardiac and respiratory activities. 

18: Define Spinal d ord. 

Aas: Spinal cord ; Along cord that extends from the medul la oblongata and runs inside the 


vertebra} column. fk 
WA lL. Re 
faa \ 
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Q.19: What is Hyper métropia? 

An: Hypermetropia : The defect of the eye in which the eye can focus the distant objects 
clearly but the point of focus for an ebject close to the eye is behind the retina. 

Q.20: Whatis Myopia? 

Ass: Myopia : The defect of the eye in which the eye ball is longer than normat, in this 
defect objects close 10 the eye can be focused properly but the point of focus fr distan' 


objects is in front of the retina. : 
Q.21: Deflae Hormone. 5 t 
Ans: Hormone: Achemical secreted by an endocrine gland and carried(6iy Blogd 


or lymph to a target organ cisewhere in the body to stimulate @ specificagety ty. 

Q.22: Define Paralysis. 

Ang: Paralysis is the complete load of function by one of more imscte groups. It is mas! 
often caused by damage to the central nervous system{brain ofspiaml cord). 

Q.23: Write the causes of Paraiysly. 

Ans; The damage may be due to stroke (rupture in 4 blood vessel of brain or spinal cord) 
blood clotting in these blood vessels, or poison productd by polio viruses. 

Q.24: Whatare 5ymptomsof Parals sls? 

Aas: Patient may have weak paralysis Wig ‘her body or have paralysis i side 
ot body. There may also be paralysis in the fo Reeranaes or in all four timb 

Q).25: Define Epilepry. 

Ans: Epilepsy is a nervous disorder in Pan there is sbacrnial and excessive discharge ot 
nerve impulses in brain. It causes unprovoked seizures in patient. 

Q.26: What are convulsions? 

Ans: Ascizurcof epilepsy is atermporary abnormal state of brain marked by convulsions. 
Q.27: What ere Causes ne Phage, sk : 

Ans: In younger peopic, epilepsy may be due to genctic or developmental causes. [r 
people over age 40 years, brain tumours are more likely to cause epilepsy. Head trauma anc 
central nervous system infections may cause epilepsy at any age, 

Q.28: How Epjlopapis¢ ured? 

Ana: There is wo known cure of epilepsy but medicines can control seizures. Patients o! 
epilepsy hawe te take medicines daily for the treatment as well as prevention of seizures 
"anticonvulsant" of “antiepileptic” drugs. 

are taal Sex Hormoncs? 

secrete hormones c.g. testosterone, which is responsible for the development 
secondary scx characters such as growth of hair on face and coarseness of voice etc. 

> What arc female Sex Hormones? 

Ovaries secrete estrogen and progesterone, which are responsibie for the 


\ development of female secondary characters such as ihe devclopmentof breast etc. 
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“REVIEW QUESTIONS 
MULTIPLE CHOICE 


I biti the bali-and-secket joint. b 
(a) Joint an the finger bones (b+ Joint of neck and skull bones 
ic) Jowntatelbow (dy = Jaint.at pelvic girdle and leg bones 
z Ail these are the parts of aviel skefeten of humans except: ) 
ia) = Rubs (b) = Sternum 
o Shoulder girdle (d) = Vertebral cotumnn 
i he ts Which there kan accumulation of uric wcid in ptm: 


ib) Rheumatoid arthnitis 


vy one Osteoporosis en Osteo-arthsitis o>" 
4 What hk correct about tcenduns ’ or 
(at Tendons are flewible and they join muscles with bones 
(bh) Tendons are non-clasii: and they jon bones with bones 
(ch Tendons are non-clastic and they jor muscles with rae, | 


(d} Tendons are flexibie und they join muscles w th muse 


t Ve ead are the main campanrents of a bane * * 
(a) Marrow, spongy bone, wax = 
(bo) Marrow. compact bone, wax \ . 
(c) Compact bone andmarrow \ 
id) Compact bone. spongy bone, + 


VShat do some bones produce? 


(a) Mucous (b) 
tc) Oxygen (di cells 
x How womld cimalefim sk bets “ 


ta) All the bones in 
ib) All the muscles 
ic) All the body‘s sof and hard nesues 
ttf) Al the bones | Bhd the issues that connect them. 
q Find ibe DNC (0K WOR ete mecai 


(a) Bonners biood cells are made 

(b) a Morehouse for varus minerals 
«~ and non-living supporting structure 
{d) Mects and supports the body and 1s organs 


@ Protect the spinal Cord 
Protect the heart and lungs 


, \ b Provide an object te which the turngs can attach 


ADEM ETS 


x 
aN pitdj{2te]-}ei4steats {oe 
pope rats. u afew] c | 
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SHORT QUESTIONS 


1. Oilferestiate between cartileze and bene. X\. 
te ‘ Cartilage is a dense, clear blue-white firm connective issue (but less strong than “\ j 
Bone is the hardest connective tissue in body. Bones not only move, support and protect a 

+ anos parts of body but also produce red and white blood cells and store minerals 

2. W hat is the role of skeleton in support and movement? 

Ans: Skeleton provides protection (o many internal organs ¢.g. skuil protecta braits 

vertebral columm protects spinel cord and nbs protect most of our other internal OTE ay 

3. How vould you differcatiate between nstvopuresisandarthritis? = = —~ 

Aas: Osteoporosis is a bone discase in adults, especially in od peopte. ft comma 

in old women. fn osteoporosis, there is » decrease im the density of bones € 0 loss of 


calcium and phosphorus 
Arthritis means “inftammation jn joints”, It is also very common in ob aye and in women. 


UNDERSTANBING THE CONCE 


1. VWehal are the main components of the axial skeM@am agd the appesdicular 
skeleton of human? 

Aas: See Question No. 4, foranswer. 

z. Describe the ty pes of joints rote. lie 

Agi: See Question No. §, foranswer. 

3. Whal are ligameats and tendons? hat furtrion de they perform? 

Ams: See Question No. 5, for answer. 

4, Faplain antsgonisenis muscle ac@piipslecting biceps and triceps as csample. 


Aps: See Question No. 6, foranswer. 
- #*-fyeer——_- 


1% TERMS TO KNOW 


\ppendicular Skeleton: The iyisttin of the skeleton that includes arms, hands, legs, feet 
Pectoral girdle and pelvic girdle. 
Arthritis: Terms used fox the iiflammation in joints. 
Axial skeleton: The dikasion of the skeleton that inctudes the skull. vertebrat column, ribs 
and breastbone. 
Ball-and-cecked Maiet Tic jou thet allows movernent in all directions ¢. g. hip and shoulder 
joints. 
Biceps: A 7 Ahn muscle on the front of the upper arm bone. 
Bonc:H ive tissue: Moves, supports and protects the various organs af the body. 
Cartifage: The connective ussue that makes pari of the human skeleton. 
C homalyocs te: The cells preseni in the cartilage. 
Compact boat: The hard cuterlayer of bones. 
C‘rasflal bores: The bone of the cranium. 
Fa tessor: A muscle that extends «joint. 


“Fibrous cartilage: The cartilage thai has large mimber of fibres in the matrix e.g. the 


cartilage ia antervertedral disc. 
Flexor: A muscte that bends a jot, 
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(veut: A type of arthntis; charactensed by the accumulation of une ack crystals in the 
moveable joints. 

Hinge jolat: A joint that permits movement of bones in one planc ¢.g. elbow and knee yomnts 
Hvatine cartilage: The cartilage that has collagen fibres in its mat; found covering the 
ends of the Long bones, in the nose, larynx, traches and bronctual mbes. 

Insertion: The end of the muscle that is attached with a moveable bone 

Joint: The location al which wo or more bones make contact 

1 acuna: The fluxd filled space in bone and cartilage, where their cells are present 

| .igamseat: Strong but flexible conmectsve Gasue thal ous onc bone bone at the joints 
dirigin: The end of the muscie that 1s attached wilh a ammoveable bone. a 


(stenarthritis: Inflammation in joints due to degeneration in the cartilage iom,* 
jounts or due to decreased lubricant production at the jounts. es 
Ubsteucs te: The mature bone cells. 

isteoperosis: A bone disease in adults, especially in oki age, there ts 3 in the 


density of bones duc to loss of calcium and phosphorus. 

Kkeumstoid arthritis; Painful infiammaton of the membranes at the ; 

Shetetan: The framework of hard, articulated structures thal pray yoical support 
attachment for skeletal nyuscles, and protection for the bodses of 

Spoags bene: The soft and porous intenor of the bone, hae 


marrow. 

Siernum: The chest bone. 

Teadon: Tough connective issue that attaches = 
Truc-breediog: The homozygous nds ual. 


vessels and bone 


skeleton from real specumen mod: of 
Desenbe the movement of vary Fite 
Describe the movement (ipicgps' 
¢ your elbow. 
4. Investigate the chem ofbone {by patting three pieces of nib bone of Lamb or 
goat an water, NeOl sal dtnte HCT) 


“— ” Note: aula activities are related to practicals'. 
For snswags tonselt “ALE Key Stone” practical notebook - 


ites throu, h observation of models 
d triceps through presentation of the movement 


ws 


' SCIENCE, TECHNOLOGY AND SOCTETY 


1. eleton with his functionsng sn daily life. 
Z Relate OF principle of leverage to the action of elbow jornt. 
3 Sake fic principles of arthroplasty for the replacement of points. 


N ‘“ ; ON-LINE LEARNING 
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ADDITIONAL MULTIPLE CHOICE QUESTIONS j 


I. Ve hich cell changes shape te carry cut its nermal fusction? 


{a} Muscie cei] {b) Neuron 
ic) Root hair ceil (d} Xylem vessel . Q 
1, Support in animals nas be provided by: 
(a) Skeleton (b) Chemicals U 
(c} Nervous system {d) Muscles a 
iF bhe need for suppert became greater as the organism: _ 
{a) Increase in size (b) Colomzedtand 
{ci Both{a} id} Muscles 
4. ¥ hich of the follow ioe skows mes cmeni at ccllularlesel? 
ta) Hean beat (b) Mavementofpoot 
; (o} «©=—-s Cytoplasmic streaming {d) = Live pt water 
< Which af the fothow tag shows nas cment at organ bes el? 
{a) Movement of shoot (b} Moulity of gametes 
{c) Cytoplasmic streaming (di = Allof'these 
fh. Which of the following plant can fecal! 
(a) Pinus (ey Chlamydomonas 
(c)} Strawberry (4) Fem 
“i, The process of fa emation is used Spr : 
{a} —- Finchng food by animals (b>) =—- Avoiding capture by enemies 


ic) Dispersal of seeds and fruitsinplants (d} = All of these 
i, Tn plant gop porting tissecs areataedant in: 


(a) Root {b) Stem 
{c} Leaves (4) Fruit 
~ Vascular tissucs pros ie tayport to young dice stem hy: 


da) Theircytindrcal distribution 
(ob) Their dead thick walled tracheids 
{c} Theirelongated fibrous cells 


id} = Allo thase 

10. Which ope oF tte Tullos ing are the supporting tissue of woud dicot «ten? 
(ai, Bark to) = Collenchymatous tissue 
(ch, % Wood (d} Bothaande 

14 Ba Oike iver is farmed bs: 

a) \/ Cork {b) Dendepidermis 
wk Cortex id} Allofthese 
a S hich substances ave aced for healthy bones and tecth®? 
(n} Cailciurt and vitamin C tb) Calcnum and vitamin D 
aN al (c} Iron and vitamiaC (d} [ron and vitamin D 
tt, inner bark of the tree is formed hs ; 

(a) Cortex {b) Phloem 
(¢) Cork cambium (@. Bothaandb 
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j4 


ules sf 


14 


it 


i 


{nx 


4 


24. 


74 


i hivh of the foliewing brip [a horizontal transpert of food materials in «ods 


stem" 


(a) «= Medullary rays \b) = Path 

tc) Cortex (d) = Epxlermis 

I .omotig in cuglena takes place bs 

ta) = Cola th) = Fiagella 

(¢} Pseudepodia id) Nonrofthesc 

In Valvaventans. tee movement of cilia in cugirelicd bs: = 
wa) Eyespoimneacher! 

(6b) Long thread [ihe stractures present in cytopiasn Q~ 

tc) Honnones (J) Water currents 

Dae sheletonol herman beds canst of: 

(7) 106 bores Ht} 206 bones 


(c)  306bones Id) 400 a 
Amestuce webren tes lin s il plant has ~ 
(a) Acell waltunty \b) Asef a vacuole 


ic) = Acell membrane, cytoplasm and a nucheus 
id} Cytopham, aeell wall and nucleus 


theleton’: 

int Vertebral column Skull 

({¢) Pelvic gird: Pevtoral puntie 

the serte bra) columa coasts of Ma" is 

ia) 23 a) - 

4c 33 (dj 

Whi bat ehe tultuniny ies ee 

{a} Smuoth macs Diaphragm muscles 
{c} Cardsac muse! fi Skeletal muscles 
Which ofthe cma A\ matersals attach muscles iuthe hones? 


ia} (6 = Tendons 
{¢} CaN (cd) Glue proteins 


Whicheitt Ing Mrwcture comAects the ecles ant bamesS 

(ak (b>) Glue proteins 

tc) Ts td) = Nuneof these 

ths tb Tea ket joints allow mes erent, in how macs directions? 

( ib) Backwards 

m * Suleways “) = Allofthese 
at) ich of the falluwing onuicie lies in frontal the bemeres? 

» = Triceps muscte i%} = Biceps muscie 
(c} Smooth muscies dd} Cardiac muscles 


Whiuh of the dueHowing structure fein ¢ x pperiing strecture af tec 
ib 
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ADDITIONAL SHORT ANSWERS ‘me 
4.1: Define Supper, 
tas: The ofgattisms «eth greater sizes need support to keep (herr bady seaspisone unit. 
This ts particularly true for the organisms that live on land. 

(h.2: Whatis Musement? 

tas: The mosement and locomotion ar characteristics of snumaly, Mor ement™ is a 
general term meaning the act of changing place or position by wating body or by ils parts. 
There are two types of mos ements 

QA: Define th aliac € artilage. 

Ans; tHyaline canilage is strong yet flexible. [t 1s eed the ends af the long 
bones, on ihe nose, larynx. wachea and bronchial tubes 

O44: Define blostict artiluge. 

Ams: Elastic cartilage ts similar in structure to hyalut@cartilage. & 1s alse quite strung but 
has elasticuly due to a nelwork of clastic Figres 19 adghiion to collagen fibres. It is found in 
epigiotis, pinna etc. 

QS. Deline bibrows ( artiape. 

Ans: Fibrous cartuge es very tough aed begs flexible duc to large number of thick collagen 
fibres present in knitted form. |t1s found im mtersertehral discs. 

Q.6:  Whatis€ umpact Hane > 7 
ams: The hard outer layer of bends cabled compact bone. 

).7:  Whatist peng Run 

Ans: The intenor bone & soft and porous its called spongy bane. Spongy are contains 
blood vessels and bone marrow, 

Qs: Defiae Ostcom tes. 

Ams: On the olhet hand, bones contain different types of celi The mature bone cells arc 
called ostencytes. 

9: Whale A tial Skeleton” 

Ans: Axial gkcfeton consists of the 80 bones in the head and trunk of body. It is composed 
af five 

Q.1 Deline AppendicalarSheteten. 

woe = Appendicularskeletor 1. composed of | 26 bones. Pectoral (shoulder) girdle is made 
of@ bones. Arms have 6 bones. Both hands have 56 bones. Pelvic girdle (hips) has 2 bones. 
Legs have ¥ bones, Bath feet have $6 bones. 


m OIL: Write the Ty pes of Joints. 
- Ams: [mmoveable(Fixed) joints, Slightly moveable joints 
Q.12: Whatare Slav cable gaints? 
ans: They allow a vanety of movements v.g. shoulder joint. hip Joint. clbow jount, knee 
joint etc. There are many types of moveable joins in body. The nian types are hinge joints 
ated ball-amd-sockel joints. 
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Q.13; Define Hinge Joints. 


tas: Hinge yoints move back and forth like the binge on a door and allow movements m 
onc plane only, The knee and elbow are hinge joints. 


are ball-and-socket points 
Q.15: Whatis the role af Tendon and Ligaments? 

Ans: Tendons and ligaments are bands of connectis¢ tissuc (made of cullagen). Tendons C, 
ane tough bands and attach muscbes la bones When a muscle contracts tendon exerts a cxetts 
force on the atlached bone, 4 hich moves as a result Ligaments are slrong but flexible panel. 
and join une bone toanother at joints They pres ent dislocateon of bones and } aia, 

Q.16: Whatis Origin? 

tes: One end of a skeletal muscle us always attacked with some nme ge "This 
emd of musely ni called the origin 
Q.17: Define insertion. 

Ans: Other end of muscle is attached wih a moveable bone and is ollie the insertion. 
When a muscle is stimulated by a nerve impulse. 11 contracts to beangae shorter and thicker. 
Die to this contraction, 11 pulls the moveable bone (at insertion)... 

Q.38: Define Antsgonisis. 

ans: Skeletal muscles are usually in pars of antagpiisés: .") wn anlagomsoe pair, both 
muscles do opposite jabs. 
Q.19: WhatisAntageonisas? 

Ams: When one muscle contracts the other raaxgs , ane ths Phenomenon is known a5 
antagonism (antagonistic action) 


Q).20: WhatareFlexerandFletien? ‘ 
Ams: When a muscle contracts and bende the jefint, it is known as flexor niuscle and Lhe 


movement 15 called flexton. 


Q.21: Define Extenser and Extagsiqg. 4 

Ans; When a muscle contracts and ens the yount, it ss known as cxtcosor muscle and 
the movement 1s called extensy seen tot is knowns ctor mu ofa 
Pasrof sketerebrmisetes Phy 

(J.22: Deflne Biceps and J? : 

\as: Biceps 1s a Aexos tthagc i¢ on the front of the upper arm bone while Triceps is an 
extensor muscle on ie heed vip arm. Bath these muscle have their ongin at pectoral girdle 
ad isenibdaltee two bones of forearm. 

Q.23: What be ork dice 

Nas: Inold pgopte its more common in okt women. In osteoporosis, there is 8 decrease in 
the densiiypf bores duc to loss of calcium and phosphorus 

Q.24: Pear the cause of Osteaporusit? 

any “Ryd age. 1 may be due to matnutrtan tlack of protems and Vitamin C}, lack of 

ate activites or deficiency of estrogen harmon 
Define Artheitis. 
we Arthritis means “inflammatson in joints” It 1s alse very common in old age and in 
Winte it 
(J.26: Whaiistsuul? 

Per Its charwlemsed by the accumulation of une acid crystals in moveable jomts. h 
generally attacks the toe younts 


(.34: Define Bathund-socket \ 
Ans: Ball-and-socke? jomts allow movement in all directions The hip and shoulder joints (5 
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REVIEW QUESTIONS 
MULTIPLE CHOICE 1 
ee TS 
t. {(,rowleg an entice new plant fram part at ine orrginnl plant is called: 
ta} Budding (b} Regeucration ; 
(c)  Fragmemnation {dy Vegetative propagation () 
2 Rhizopus reproduces asecunlls by: 
(3) ‘Binary fission {b) Budding 
{cj Spore formation (d) Esdospore formatron ia 
s) \carm des clops Intonew gat plant. F his ts the process of; _m* 
(9x = Vegetative propagation (b) Regeneration 
(c} Mewes (d} — Gametogenesis 
4 Whirhis SOT an adiastage of grafting ' 


(s¥ = The graftes sdentical to the parcrn piaot 

fb} Grafting altos the propagation of seedless frusts 

ic The graft combines the characteristics of two planes 
id}  Grafong may albow for the faster production of desittibte frusts 


4 Palljnation 1s the transfer ofpollcas from: 
fay —s- Anther to stigma (b} «= - Spigummgoerther 
(¢}- Sepal to petal (4) Patate sepal 


® Deublg fertilization in plants os fe 
a} Fusion of twosperms with lwo egg, 
iby Fusion of onesperm with egg céfl aud other sperm with fusion nuctcus 
{c} — Fusonof twosperms with single ceg cell 
(d) - Fusson oftube nucleus wuthguston nucleus and sperm with egg cell 
After fertilization in plantswnedr uit deselops (rom: 


{a}  Ovulewall .. * (i Ovary wall 
(c} Petals (dq) = Anther : 
% Which pari of! rosluctive s4 stem recedes egg cells fram ihe ovary: 
(a) Fel ah (he) Uterus 
{c) =\* (d} Cervix 
a, Lnsedie legt roms are produccd im: 
(a) (d} = Spermduct 
tubulcs (4) «- Calllectzng ducts 
18. i these cells has haploid wamber afchramosomes’ 
Spermatogonum (b>) —- Primary spermatocyte 
d Secondary spermatocyic td) «= Allofthese 
aN ee 


on MEMBERS Ce 
“ stettiel tele te tole 
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SHORT QUESTIONS 
1, Hiow ure the matural and artificial tat] 
sialic Vegelatise propagation, the methidds pf 
ARS: See Question No. 2and4 for answer. 
a a do gardeners use the methods of curting and grafting? 4) 
: methods of cutting and i i > 
ad — Ing and grafting are used for the purpose of anificial vegriatitec 
F arthenwpenesis its a ty f 1 ion. Cai j 

delat Pe of ase.unl reproduction”. Give commen "eae 

AWS: See Question No. 2 and 
% im number § for answer. ‘ai 
4, Outline the fife cy cle of a aw ering plant 4 
= 5: See Question No. &, foranswer. % 
at sirictured sep stions wil yeu Dad Ln a *ind-pollingt(e Ny Bi 
; q wer’ 
ARS; Structural adaptations in wind-pallinaied flower are low w Its. 
*. : Give an introduction af Pakistan's National AIDS{ ond rain 
ABS: See Question No. 17. foranswer. 
Seo ca 
PAB THE CONCEE 

i. What are the differeat wars by whic Hore. Proezouns and fungi 


reproduce sexually * 


: - oe nngral No. 5, for answer. . 
° ‘Aptuin 4 ait 
prandesiien. ercal parts of A hey that help ia aztwral segetative ‘ 


= Sec Question No. 5, for answer. . ‘yy 
Faplain, how the epigcal and ey Keriitations are different? 


Ans: See Question No. 5, foranswte 

19 : Wheat conditions are MQ eveurzlor the gcrminstion af scctls7 

: as: See Question No. 5, far stig: 

=, (otline the method vig aegeual Teproductien in animals, 

ras = Question No.5. or Miswer. 
em Role onde file and female reproductive sy stems uf rabbit 

Ags: Sec usally. & for answer. : 
Fibe Ry pleco of sprrmatepciesis aad any eeds. 

~ apd #0 No. 5, for answer. 

e ¥ Rw eronsitler that or. erpopulation isa slehal prublem” 
ABS: See Queition No. 5. foranswer. : : 


n\ e UNDERSTANDING CONCEPTS 


te Map itte: Cap-like head of sperm ceil which hetps it 
; ifn penetrating the egg cell. : 
Altemation of generations: In Plants, the sheairacion ey 
. ' whu 
arco ce = ma it which the sporophyte and 
4 : male teproductive whorl of the flower, i lamen 
Vather: The sac-iske'strocture ofa Sdamen in which Sat pelle ae 
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Keston, Diviseun ido mo. the simples) mthed of asexual reproduction in 

J ikaryetes and many unkellufarcukarvoles 

Hmlding: A type uf asexual reproduction in which 4 bed develops as a small outgrowth on 
purent’s budky aod farms the new units tdival 

Bulls: 6 'rberground veri¢al shoots which have modtlicd leaves 

foals The outer + hata flowers. consistsal sepals Ny 
(arp: Partial the gynoecrum of the flower, consisis af slipma. sty keane as ary. U 
(cesis In temale reproductive yysiem, the part which separates uterus from the vagina 

1 bide: Method of asecual seproduction mw hich identiyal offyprings are produced S» 
vegeta c lisuc oc vel] of ihe paren 

i nem. Shor, swation underground sicm. has hud abst the is. gives rive fo v, 

Plants by vegetative propagalnin 


¢ ocalla, The second whorl of Mower comisting of petls 
Comkiton A madtfied leat present in seeds. often gives nourish t des clopiny 
secdling aN 


Camper's gland An accessury gland an rabbits male repr % Wstem, provides 
lubrecatead i the ducts 


bodisp.rm anche Inthe lemal: gamelupbivic, the who fuemed by the fusion 
ul sperm amd the tuston suv leus. 
Beale peer time The tissues that devehaps tro nucleus, uften serves as a 


led supels tor dis cloping embwe 
brtkngere: The spore formed insale Ihe bactaggal B 
Ppeont Theembronte sem sho ¢ the pointe Lal the cots ledonis) 
t gpclidims ss § storage ates Jor sperms un the partaf the lesies, 
t priv! vet nmstion. A ivpe ut sed Aggies on which the hypacaty! chmpates and 
forms a beak, paul fang thse cals bedhenes Rt (round 
: z 


ballugean tbe 2 partial the Ieyesle trve syslem, recesees egg cell discharged fram 
the ovary \ 

bettie he: A structure in the as HiCh the mature cyg des clops 

Peace blot Viageal *~) 

Bstwarete rite te tbe A path A. ale gamectophyie in plants. formed by the fusion ul ne 
Fide bee, Nas se tar AE ty leus «hen fertilized by a sperm 

Vo aang nage is spe \ sd the formation of parnetes, 

Sper mated Iplond genesation in plant hfe selec, pruduces gamcics. 

(eating. AH thal vegrtati ¢ propagation in + hach a prece of siem ts cul from the 
plant snd i if nile astother plant wth estabissbeul rt system 

Cage gne Bhc centnal 6 herd ihe Flower. consiatsal carpeds 

Mr on the sced vat. the pom where the seed iy altuched lo the ovary wall 

I The embronn sembehow the pontuf atachmen af cotyledan 

eal vetminaion A type vl seed germination itt which the epicotyl clongates aml 
the hook «tule the coly kedens stay undengernne. 

Jarespeore Hapkid cell pealuced on the wvule, divides cuitotivally and produces the 
fomabe gameliohs Le 
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Microps le: The opening in the ovule through which the pollen tube enters: seed uses it for 
the absorption of waier. 
Micresperes: Pollen grain; the haploid velfs produced in the pollen sac; divide mitotically to - 
Multiple fission: Division into many: a method of asexual reproduction used by 
uncelfular ‘ 
Oogenesis: The formation of ovum (egg cell). “0 
Oeganiom: {Phural Oogona): The diploid celts tn the foilicles of the ovary: produce diptaid 
Primary oocytes during Oogenesis. 
pe : hear sa produces egz cells and female sex hormones. 
wie: In ants, # structure present in the ovary; contains that deve 
into female gametophyte; ovule develops into icciat feniizto. 
Parthenocarps ; The process an which ovanes develop into fruit without the fertilization in 
the ovules present in them: results in seedless fruits e.g. bananas. 
Partheaugenesis: A form of asexual reproduction in which an unfeat lived egp develops into 
new offspring. 
Phumule: The part of the plant embryo that develops into newpkgot. 
Policn grain: See Microspore. 
— tube: A tube formed by the tube nucleus of te poten grain: casries sperms to the 
ovule. 
Pollination: The transfer ofpollen grains . from fewer'’s anther to stigma. 
Prostate pland: An accessory gland in the male reproductive system; produces a secretion 
that neutralizes the acidity. 
Radicle: The part of the plant embryo that develops into new root 
Raisomes; Horizontal underground sterma: have scale leaves with buds: shoots of the new 
plam develop and grow form buds ( vegetative propagation). 
Seed dormancy : A period, dunag which there is no growth in the seed seeds an dormancy are 
ripe sceds but do not germirmtc: wader favourable condilions, the seeds break durmancy and 
begin to germinate, 
Semen: The matenal comaiaing sperms ina fluid. 
Seminal vesicle: The associated gland in male reproductive system; produces secretions 
having nutricnts fer the sperms 
Serminifrroud tabate: The coped tubes present in testes; sperms are formed in these tubules. 
Sperea: The anale gamete. 
Npermathi: The immature non-motile forms of sperms; are converted into sperms after 
many changes. 
Sper raatOgemesis: The formation of 
_ Spermiatogoniam: The diploid cells in semineferous tubules of the testes; divide mitotically 
mad produce primary spermatocytes. ‘ 
Sparophs te: The diploid generation in plant life cycle; produces spores. 
Stamen: The pant of the androccium: consists of anther and filament. 
wN ‘Stigma: The upper part of the carpe. 
Style: The middle portion of the carpel. 
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testa See Seed coat. 

Jostis . The male gonads ; produces sperms and male sex hormones 

luhters: The swollen ends of slender rhizomes (underground stem); new plants develop 
from buds un the stem tubers {\cgetative propagalion). 


1 terws horn: The two scpasatc parts of the uletus in the female rabbst & 


Vasdefercas: The tubes thal carrysperms from each testis to the erethea 
Vegetative prapzeatien: A type of asexval reproduction in which the vegetalts¢ paris of the 
plants | ¢. roots, siems of leaves produce new generation 


~ 


ACTIVITIES 


I identify different stages of bucking in the prepared sisdes of vea 

diagrams 
2 Fxamine the specumens of onion, com, ginger and potato and aan of Ae 
teproduchion and descnbe thet cults ation to pel new plants 
Identify different parts of flowers 
Identify and draw the component ofthe secdsafpcacs gram. 
Perform experiment to mvestigaic the necessary ar getmination, 
Draw different stages of bmary fission sn amocha afer Magpemg them through slides 
or charts 


Pw de 


Note: All thess activities are related te practicals’. 
For answers consult “ALi! Key Stoa@ practical notebook . 


SCIENCE, TECHNOLOGY AND SOCIETY 


Grow plants at home using ascsusbropeodtis titi methods. 
Descnbe coummescially in porta! agptic ations of asexual reproduction in plants 
Justify clonmg as a formes asexual reproduction 
Stalg the advantages aml Jisudtvantayes of haveng large famulics. 
Debate the social imp] diy ugg uf AIDS and other sexually transmitied diseases. 
LINE LEARNENG 
Qi roeune Hee 1 ered reprodseces 
ducation Parlay. sem ahonshuma hee 
com en at+4?. pbint-lte vy¥ele 
skelfies hitnt 


nated a itad 
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ADDITIONAL MULTIPLE CHOICE QUESTIONS | 
3 i ~ 


1. Whicbrepioi- toes ter ety tls. hela: tr dinatiag? 


{ay = Cerebellum ib) Cerebrum \ 
(c) Hypethalazous (d) Medulla a \ 
2 What iscontroiied bs medulla oblongata in the brain? € 
{a} = ss Ratance {b) Memory 
{c}/” Breathing {d) Vision 
3. Which part efthe train detects temperature changed in the bind”? 
(a) Cerebral hemisphere (b)  CerebeYum 
(c¥ Hypothalamus (d) = Me@alla 
4 Tbe tu pes of seurons are: 
(ab 2 ib) ¥ 
icv 4 (mH SS 
5, VS here are bermencs destroyed? 
(a} Adrenal gtand ey: Kidneys 
{ch Liver (d) Pancreas 
6. The forchraia fs mest ads ance In: 
{a) Chimpanzee /% (b) Doiphin 
ic} Man ae (d) Cow 
a Al which levet the spinal cord apis wafers centre: 
(a) =—s- At lower level .% (b) = Atmeddle region 
(c} Atantenorregion . (= = Atany level 
&, Which ts pes of collstiqrateiet the refease of adrenaline? 
fa? Motor nerveercil (b>) = Musctecell 
{c) Pancreartocell (d) Redbloodcell 
9. The pares apathetic and sy mpathette nerves comstitute: 
(a) Aulawomilc pervous system {b) «= Central nervous system 
{c} CYanidl nervous system id} Alllof'these 


18. -‘Whtd Of the following nervous Ppathwey operates anlomatically without 
Pilio the ep the directions from breim: 


Reflex arc (b} Cranial nerves 
®%\ ic) Bothaandb td) Mixednerves 
abs Duriag the processel focusing of evr the tens uadergoes changes In: 
(ay Conveaity {b)  Concavity 
(c} Directron {qd} = None of these 
i ' 12. Which of the following is the defect of aqueous humeur? 
aN {a) Colour blindness (by = Cataract 
{c) Night dlindness (d) All of these 
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1k Ihc spare around thy membramess aby init oataans 4 Mhued called: 
ta) kndolymph ~~ aby Lymph 
(gi = Perilymph (d}  Noneofthese 
‘4 bbe seo read ste ABO are some Priest care, Bde ae tor ad 82 
(a> ene tb) Auditory sen Ny 
(ck fomotur mene 1d) Abducent nene v 
1% 1 be peered rests! oof car de sare dee tes pe See tid es Case, 
(a) Deafness ib} Pyzz7iness 
ic) Lossofhutance i Allofihese or 
Ih Tteas ara Wanels of taste brads: 
ta} Three iby = Four Ww Five 
17 Wohech of the fallow ine csc yaa rime a8 well aye raise 6 ite Ylaned Rs 
\as Thyrotd gland tb} 
(c} Pancreas id} wf 
is Dobe fase azaapins vate ee se dead toy 
ta) = Potuntary gland os Fhyrond viand 


1c) Parathyroid gland Nis Adrenal yland 
"4 dhe thursaleasdetspinalgeiscxcualain C 
1a) Sensory, neurons only 


ib) Motor neurons and relay che 
te) Motor neurons and sensory 
id} Relay mea 


fa Withee substame ate th 
lal Alcohol and asp Xu thy = Alkcobolaml henna 
vb | Akcohol andm (i) 0 Hern and penicillin 
7 Whivhefthe a gepeedire Sona ty se Qe Ds ante ated eee ths 
iq) Lea (6b) = (vanes 
(c) id) Punereas 
zt IIa S ei nwa wpraduccd try which yiaed * 
(a) (&} Ovanes 
oe id] Thyra 
21 Jes ee Biss odie proved Eee fleet ar se tater iB Inte Barr 
{thee basabs is ¢ afieal 
> Neurnsss (h) = Paralysis 
ic) Foxes tui Depresstun 
te =". The hormones 4 hick ac th aly phate piv anal zs ett open are 
aN (ab Gibberellines iby Cytokines 
ich Anise ace {d) Amuns 
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23.0 Which of the Following Pair of growth revulitoes have daunad te de 
ms¢fulin chev cloping tissue culture? \ 
{a)  Auxinsandeyiokinins = (6) Gibberellins and cytokinins A\ 
(c) Auxinsandyprbberellins (d)  Noneofihese 


ANSWERS c8 
SEDER ES Ee 


ADDITIONAL SHORT ANSWERS 


1: Whatis Keproduanion =, 

Vee Reproduction ts defined ay the productiyg of pips hal, of the same species te the 
next generation of sports. 

D> Lamnl Fteeckortrstadd Baa acseristics > 


Vue Ttsone of the fingamental char 25,08 living things. His oo4 an esseniaal [ify 
process. 


(29 Die Piste € camiimuatis + a Speas A 
Yes Reproduction is thus essen © conknuatin of spevics [tf ensures thet the 
genetic material of one genera Ned to the next. 


494 Dtine Pradua tongs hos 
Se Each generation prod, re of springs lor the nest generation. Many andin nals 
dic duc fo vanous reasons Shs Qycases, competition, penetc factors etc before reaching Ih: 
Te productive age. 

4S Whats Sd aos” 

os Only the Ihe best surwis ¢ and reach the reproductive age This ensures thal 


the advanta lerEsiics are Iransmoitted Lo thy next generation 
ip aT ie Ki priductinen 


Vas wens types of Reprodia tion 
(0) Ireproducteutt 

(Eq Se%Ba) ceproduction 

Y Bpresul \oevual Repredacteen: 


There are many types of aseual reproduction, all producing individuals that are 
@ ticaliy Klettical to cach other and lo the parent 
a MH Wafiwe Bagars basseon 
\: Binary fission means “division ima two” (tis the simplest and most cotamon method 
of asexual reproduction Itoccurs in prokaryotes (bacteria). many unicellular cukeryutes ©. i 
protozoa and some ins eriebraies 
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129 Define Binary bissien ip Bacteria. 

\ns. Dunng binary fission an bacteria. ihe DNA as dupli-ated and so nwo copies of DNA 
are formed. 

08 Mefine Binees Fissionin | piveltular & wkarvoies, 

Ags: Durtng binary fission tn unicellular eukaryotes, the nucleus of prrent organise ) 
divides into twat by mitosis), 111s followed by Ube dis tsion of cytoplasm 

1b Whalisk ragmentatiog | 

Sus As certain worms grow to full size, they sportanceousl, break up ints Bor 9 ‘e 
Each piece (fragment tdevelops iio a mature worm, and the process 1s repented. 

42.02: Delin Budding. \ iv = 
Ans. Inthis type of ascxual reproduction, a bud develops as a smal] outgrow Be eens 
body In case of yeast (a urucellular Fungus) 2 small bud 1s formed on one side 

1 06 fine Badddeng in Meare. 

‘ne Amimals such ax sponges. Hrdru and corals also reproduce by ding. In 
them. 4 small but ss formed on the side of budy, by mutusis. This nlarges by the 
formation of more vclls. [t then detaches from the parent body and Baie FO new organism 
(2040 Whate Spore Formation’? = 


Yas. Tt is generally seen an most fungi {¢.¢. ns tad &hizopus reaches 


reproductive age, is body cells form thick walkid@pudk Bor catied Spurangia fusmgie, 
sporangium) 

1218 Dele Spare % 

Vue Inside cach sporangium, a ceil divides Imes and forms many daughter ceils 
called spores 


Qin What sat 

Ans Each spore is covered with a thc 
condinons. When sporangus are 
4217 Whatist ndispures" 
Sms Uneler unfasoureble c 
spores,¢.g. Clostridium and B ‘a 
O08 Deling Partheney 3 
4ms.) Parthenogenesis ~ 
unterahzed egg devel 1 
Is. 

He Propagate 
Ve parts of plants 1.e roots, siems of leaves give nse to new pisnts. the 
clative reproduction or s egetativ< propagation 
tJ 20° DiNjingduths. 

Vas | Bladbs are short underground stems surrounded by thick, Heshy leaves that conta 
voted Rind! Ach etittous roots emerge under the base of bulb while shoots emerge from the 
coef the base. Tulips, anion. and lihes Teproduce by bulbs. 


ML called eyst and i can survive unfavourable 
Tl ark release spores 


rome species of bacteria reproduce by forming 
IES 


uisidered ax a form of asexual reproduchon. In jt, an 
new offspring Some lishes. frogs and msecls reproduce by 


Sh Define (arms 
») Af Conms are short and swollen underground stems contmarung stored foud Hinds orc 
Present at the top of comm. From a bud, shot grows aril forms a pew pinni Dasheen and 
garle reproduce by corms. 
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4).22: Whatis Rhizomes. 

Ams: Rhizomes are horvoma!l undergraund stems with scale lemves. There are enlarged A, 
portions called nodes on rhizome. \ 
Q.23: Whatls stem Tabers*® 

Ams: Stem Tubers are the enlarged portions of an underground stem {rhizome}. There are 
aggregalions of tiny beds in the form of "eyes" along the surface of tuber. » 

).24: Define Sechers. 

Ama: Suckers are igteral stems close to ground level. A sucker grows underground f 


some distance and then tums vp. producing the new plant e 
Q.28: Dellac Vegetative Prepagation by leaves. Y 
Ans: Vegetative propagation by leaves is not common and is sect | such as 


Bry ophyLlum (Pathes chus) Nv 
t).26: Whats Sporophs fic eaeratian’ 
Ans: = Inthe life cycle of plants, rwa different generatuns alae % hother. 
Q).27: Define Gametophtic (cacration. -y 
Aws: Ome generation is diptord and produces spores. It js gallediporophyte generation 
The other generation is haploid and produces gametes It scat d gameiophyte generation 
v.28: Whath Aiternation af Generation? ’ 
Ans: Thepheromeson in which two different « saicmate with each other dunng 
Ife cycle 1s known as allernation of generalions — 
(1.29: Write Types of Pollination. s \ 
ans: Twotypes of pollination are mon : 
(1) Selfpollmatiun \ 
(ti) «= Cross pollination ‘ \ 
4.3: Define Seed ( ont. cen 
Ans: Seed coat {or esta) dy clepSsrom the integument, orginally surrounding the ovule. 
It may be a peper-thin layer (ty. fgpnut) or chick and hard {e.g coconut). Seed coat protects 
embryo from mecharica) surtand [rom dry ing out, 
Q.3t: Whatir( AUT cHiy tis 
Ams: The formation-of gamecies is called gamclogenesis. In this process, diptoid (2N) 
gamete-mothey cfy ultderge meiosis asd form haploid (1 N) gametes. The male and female 
gameicsfapean sand egy ceils of ova) are produced mh specialized organs called gonads. 
Q.32: Vga te distis? 
Aes: Mabrtonnds are called testes (Sragwiar, testis). 
1.7% Oefine ih aries. 
Ama | While female gonads are called ovaries. The production of sperms in testes 1s catted 
spermatogenesis and the production of egg cells movarts is called oogenesis 
." Q.44: Whetis Fertilization? aoe 
Ams: Fustonof Male and Femate Gametes which produces y¥gote 13 called fenilization. 
Q48: Define Scream. 
Ans: — Testesarc located in a bag of skin called the scrotum that hangs below the body. 
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Qh: Whaiis Femat Reproductive Ssstern? 
Ams: The female reproductive system of rabbu consists oFovanes and associated ducts. 


Like most animals. female rabbits have a pair of ovaries. The outer region of ovury Produces 
cex celts 
W348) tkfinc keallichk. 
Nes: A cluster of specialized cells called fotticle surrounds and nounshes cach i, 
bromosarnes, cpg cells are released in fallopian tubes, Non, e 
sie 
ur} 


Q.37: Whats Ovariev! \ 
Ves: Ovanes are small oval organs situated in abdominal cavity just venural to kidneys Q 


QQ. Whalis HIS? 
Sos: |tes aly a sexually transmtied disease. AIDS stands — for Acqur Ley 


Deficisncy Syndrome 
(2.10) Whelarcthe ¢ auscs of ADS! 
4) needles ur 


Sms: Thus the main causes are unprolested sexual activities. use 
iranstusamt ofsifected blo 
(41: Whate the Role of Gavernment! a5 


Nas: According ty the litest dita by the World Bamk. ari PGs are working in 
Pakistan for HIN) AIDS public awaretiess and tor the vane qm of persons hving with 


TEIN ALS \ 
\v 


\\ 
0 
A 


x 
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PS Prepare a report using newspaper chppings on the recent advances and future 
possibilittes in penctics. 

ai Rationalize life as a product of the diversity brought about by chromosomes genes 
and DNA. 

4. Outline the sciennfic findings and some of the technological advances that led to the 

modem concept of gene. 

Analyses the concept of gene to produce various proteins of the body. 

Describe the importance of scientific investigation and mathematical know how in 

penctics. 

Explain how genetics can predict the progeny of two individuals which are crossed. 

What is the role of ens iroament on the selection of better variations? 


ON-LINE LEARNING 
en. wikipedia.org/wiki/Punnen square < . 
www.uic.cdu/classes/bios biostO I penest 
ww, buman-nature.com ‘darwin’ 
en.wami.bu > Biology —_ 


Allele: The alternative form ofa gene. 

Artificial selection: Selective breeding, imentional breeding between individuals for 
certain traits, of combination of traits, 

Breeds: The animals which are bred through artificial selection. 

Chromatin: The chemicat maternal hat make the structure of the chromosome. 
Codominance: The situation where two allele of a gene pair express their traits 
independently instead of: a@donuinani-recessive relationship, 

Cwltivars: The plants which mec through artificiat selection. 

Dihy brid cross: A genetic cross in which two pars of contrasting traits are studied. 
Dominant trait: The trait that appears in the offspring of a cross between two homozygous 
individuals showing contrasting forms of the trait. 

Geae: Unit of aberitance; consists of the length of DNA that contains specific instructions 
for the synthesis of a protein molecule, 

Genetype: Tha specific combination of genes in an individual: may be homozygous or 
heterozygous. 

Hetarorvgous: The genotype that has two different alleles ofa trait. 

Hittoge: The protein present in the structure of chromosome. 

Hemclogoms chromosomes: A pair of chromosomes having the same size and shape and 
carry ing alleles for the same traits 

Homosy gous: Having two identical alleles ofa trait. 

Incomplete domigaace: A type of inheritance in which neither of the parr of contrasting’ 
alleles is domunant over the other and the heterozygous individual is intermediate in 


as TN 


Awe 


—_— 
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Inheritance: The transmission of characteristics from parents to offspring. 

Loces: Plural Loci; The locations or positions of genes on chromosomes. 

Monohybrid cross: A genetic cross in which oaly one pa of contrasting traits is studied. 

“lutation: Change in chromosome or DNA (gene); produces variations in the traits. 

Natural selection: The process in which organisms with favourable variations survive and 

produce more offspring than less well-adapted orgarusms. 

Nucheosome: The structure formed by the wrapping of DNA around histone proteims. 

Organic evolution: Biological evolution: The modification of characteristics in the species 

of populations of organisms curing their descent, generation by generation. 

Phenotype: The expression of the genotype in the form of trait. 

Recessive trait: The trait which is masked in the offspring of a cross between two 
individuals showing contrasting forms of the trait. 

Tratt; The characteristics which are controlled and transmitted to next geretations through 


genes. 

True-breeding: The homozygons individual. 

Variation: A characteristic in an individual that differs from the typical characteristics of 
other mdividuals of the same specics. 


Pee 2 oe Sait ; 
ADDITIONAL MULTIPLE CHOICE QUESTIONS 


I. Tre branch of biology which deals with the study of inheritance is know as: 


Genetics (ob) Embryology 

{c) —_ Planetology {d) Genetic Engincering 
2. Who solved the probicms ef heredity Par the first time? 

(a) Spemann fb) Gregor Mendel 

(c) Flemming (J) A.F.A. King 
3. “Meadel's hereditary factars have now been given the name of: 

(a) Nucleotides (b) Elements 

Genes {dq} Chromosomes 

4. The Pisum sativumis the betanical: 

{a} Man (>) Wheat 

2 (d} Sheep 
5, How masy cember of contrasting pair characters where chosen by the Meadel 
for hls work on genetics?” 

() 5 ) 7 

(c) 9 (dO 
6 Organisms which always predaces offspring ideatica] to the parent are 
called: 

Tre Breeding (>) =“ False Breeding 

(c} Heterozygous (dd) Noneofthe above 

nr" 
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7. The characters of traits which make their appearaace in F1 generation are known 
as : 


Dominant (b) Recessive 
(c} —_—s intermediate {4} Genotype 


8. The trait that is marked in the offspring of a cress between two pure individuals 
showing contrasting forms of the trait is known as 


{a} Dominant (b) Recessive 

(c} Phenotype é) = Traits 
5. Im genetical terms Mendel's factors which determine a given trait, sugh as stem 
height, are called: 

(a} Genes (>) = Alleles 

Phenotype (d) = Traits 

10. The alternative forms of a giver genes, such as tall versus dwarf character are 
called: 

&} Alleles (6)  Dentimant alleles 

(c) Genes (@} Recessive alleles 


(1. A distinct cnit of beredity material fonrd im chromosomes: 2 sequence of 
mucleotides in DNA that cedes for perticular (RNA, tRNA or polypeptide is 


called: 
© Gene (b) Alltel 
iJ} mRNA 
12. The total of all the allelesia a population is called: 
(a) Genetic Drift (b) = Allelomorphs 
Gene poo! (dq) Genotype 
23. Asudden heritable chamgeis called: 
(a) Crossing over (bo) Genetic recombmmation 
© Mutation (d) Noneofthese 
14. Darwin observed differem animals and birds at: 
(a) «Indian archao palego (b) France 
(c) America @) Galapagos Islands 
15. Wingsef birds. bats,cockreach and fly are____argans: 
fa) — Vestigial (6) Homoiogous 
Analogous (4) Allofthe above 


16. The name of Darwin's book, in which be proposed his theory, is: 
(a) The origin of species by means of nwutaticn. 
(b) = The otigin of species by means of acquired characteristics. 
(c) The origin of species by means of disasters. 
The origin of species by means of natural selection. 
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17. Evidences of evolution can be obtained through: 


(a) Biogeography (b) Geology 

© Comparative analomy (d} Allofihese 
18. Exampke of a vestigial organs is: 

{a} Fail of bird (b) Pinna of car C) 

ic} Backbone @ Appendix S 
1%. Example of continuous variations is: 

(a) Biood groups {b) Attached or free car lobes 

€p = Intelligence (d) Noneofthese 
20. Exampk af discontinusus+ariatioas is: 

@) = Tongue rolling ib) = Weight 

tc} Height (d) = Intetligatace - 

ANSWERS 


List d Jive fis] da qivt ¢ [20] 8 | 


ADDITIONLA SHORT GUESTION 


Q.1; Define Genetics. 

Ams: Genetics is the branch ofbrology in which we study inheritance. 

Q.2: Define Inberitance. 

Aus: Inheritance means the iraasmpisston of characteristics from to 

Q.3:  Whatis Traits? bial 

Ams: The characteristics af called the traits. 

Example: in man heaght,¢. "eur of the eyes. intelligence etc. are all inherstable traits 
Q.4: Define Gene. 

Ags: The chromosomes oarry the units of inheritance called the genes. 

Q35: Define Homajosous Chremesome. 

ABS: The body ceils have a constant number of paired chromosomes, The two 
chromosom«s ada pair are known as homologous chromosomes. In humans body cells, there 
are 23 pairs oflomologous chromosomes fora total of 46 chromosomes. 

0.6: What Chromatia? 

Aes: Chromosome is made of chromatin material (simply as chromatin). Chromatin is 2 
complex material, made of DNA and proteins (mainly histone proteins). 

Q.?: Define Nuclecsomes. ‘ 
Am: DNA wraps around histone proteins and forms round structures, called nucleosomes. 
DNA is also present between nucleasomes. 

Q.8: Whatis Transcription? 


Ams: DNA controls this of amino acids by the sequence of its nucleotides. 
Dunng protein synthesis, the sgquenice of DNA nucleotides decides that what will be the 
sequence of amino aci 
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Q.9: Whatis Translation? 

Ams: The mRNA carvies the sequence of its nucicotides to ribosome. The ribosome reads 
this sequence and joins specific amino acids, according to A, to form protein. This step is 
kaown as transition. 

Q.10; Define Laci. 

Ass: Like chromosomes, genes also occur in pairs, one on cach homologous 
chromosome. The locations or positions of genes on chromosomes are known as loci 
(Singular, locus). 

Q.11: Whatis Homozygous Genotype? 

Ags: The genotype in which the pene pair contains two identical alleles (AA on aa), is 
called Penotype. 

Q.12: Define Heterozygous Genotype. 

Ams: The genotype in which the gene pair contains two different aifcles (Aa), is called 


heterozygous genotype. 

Q.t3: Define Dominant Allete: 

Aus: When in the heterozygous condition oue allele masks or prevents the expression of 
the other, it is called the dominant allele. 

Q.15: Who was Mendel? 

Ags: Gregor Mendel was a monk (priest) in Austria. He developed the fundamental 
principtes of genetics. Mendel proposed that there are “special factors” in organisms, which 
control the expression of traits and their transmission to next gencrations. These factors were 
eventually termed genes. 

Q.16: Define Co-dominrance. 

Ags: Co-dominance is the situation where two different alicles of a gene pair express 
themselves compictely, instead of showimg a dominant-recessive retationship. As a result, 
the heterozygous organism shows a phenotype that is different from both homozygous 


pareats. 

Q.17; What is ln-complete densigance? 

Ans: In-compiete dominamecr # the situation where, in heterozygous genotypes, both the 
alleles express as a blend {mixtare} and nesther allele is dominant over the other. 

Q.18: Define Discousnuens Variations. 

Ans: Discontinuous variations show distinct phenotypes. The phenotypes of such variations 
cannot be measured. 

Q.19; What is Cemtinucus Variations? 

Ams: [n comtinnous variations, the phenotypes show a complete range of measurements 
from one extreme to the other. Height, weight, feet size, intelligence etc. are example of 
CONT EAwOUS Yenabons. 

Q.2& Whatis Organic Evolution? 

Ams: Organic evolution (biological evolution) is the change in the characteristics of a 
pupallation or species of organisms over the course of gencrations. The evolutionary changes 
ae always inhentable. The changes ut an medividual are not considered as evolution, because 
evolubon refers to populations and not to indivicuals. 
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CHAPTER # 16 


MAN AND 
HIS ENVIRONMENT 


Ql. Define environment? 
Ans: Environment: 

The sun total of physical (abotc) and biotk: conditions which influence the 
organism 

Every organism has (ts specific surrounding or environment wiih which A 
Continuously interacts and remains tly adapted An organism's environment rs ihe 
sum of physical (abiohc} and drological (biotic) conditions which influence that 


orgamem 

Q2z. Define Ecotogy. 

Ans: Ecology: 
The study of the interreiationship between organisms and their environment 
3 Called ecology. 


Q3. What are the different leveis of ecological organization? 
Ans: See QO #1 from Exercwe (Short Questions). 


A specees IS a@ group of organams which can interbreed freety in nature, to 
proguce fertie offspring 
Q4. Define ecosystem and its components. 

Ans: See 0 @ 2 from Exercise (Short Questions). 

Q5. Explain how biotic components are furthar classified? 
Ans: Classification of Blotk Components: 

i. Producers: 

The producers are the autotrophs present in an ecosystem Producers 
indude plants. algae and photosynihet< bacteria. These organisms are able to 
synthesize complex organic compounds (food) from inorgenc raw matenais 
Producers form the bases of any ecosystem 

In terrestrial ecosystems, plants are the maw producers in squatec 
ecosystems, the main producers are the floating photosynthetic organisms (mainty 
algae) called phytoplankton and shallow water rooted plants. 
a, - Consumers: 
The consumers are heterotraphs They cannot synthesize thew food and so depend 
upon producer: for food. Consumers include all animals, fung:. protezoans and 
many of the Dacteria The animals are the major co" iumers of ecosystems 
Classification of Consumers: . 

They are further clasemind as herbivores & -d carnivores 
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a. Primary Consumers (Herbivores): 

Herbwores @.9. cattle, deer, rabba. grasshopper etc’ feed on plants They 
are the pnmary consumers They feed directly on plants of products of piants 
b. Secondary Consiimers (Camivores): 

Camivores feed on other aemmals Pnmary camwores (secondary 
consumers} feed on harbrvores Fox, frog, predatory birds, many fishes and snakes 
eic are prmary carvores. 

c. beh Consumers {Secondary carnivores): 

Secondary camrvores (tertiary consurners) feed on primary caruvores Wolf 
and owl etc are sacondary catrwvores. Tertiary carnnvores e.g fon. tiger etc. feed 
Of secormiary Carrwvores 
ii. Decomposers or reducers: 

Decomposers of reducers break down the complex orgene compounds of 
dead matter {of plants and animals) inta simple compounds They secrete 
digestive enzymes imc dead and decaying plant and anemel remains to digest 
the organic: matenal. After digestion, decomposers absorb the products for thew own 
use The remawung substances are added lo enwronment Many types of Dacteria 
and fung: are the prnopm decomposers of bosphere 
Q6. Write note on biosphere. 


Ans: Biosphere: 
The laai tevel of ecological organization, all ihe ecosysiems of ihe world 
together form the trosphere 


All ecosystems of the wortd together form the biosphere It inchxles all the 
ecosystems of the planet Earth in other words. the biosphere consisis of all 
orgafisms present on the Earth and all regions of the Earth where they Ive 


Becaphere ranges from the flaor of oceans te the tops of the highest mountams It is 
about 20 ktometres thick. 


Note: 
The beosphers makes a thin layar surrounding the planet Earth if you 
consider the Earth a3 of the size of an apple, then the biosphere wil be as thick a3 


the apple's Blun 

Omnivores are the consumers that ea animal flesh as well as plants and plant 
products 

Examples of omnivores: 

Bears, Costs, Hedgehogs. Opossums, Pigs. Humans. Mice, Rata and Squires 
Varous birds (whose prey can consist of berries end nectar ta nsects. worms fish 
smal sodents and enakes) etc 


[_ Interesting Information _| nformation |} 
Tertiary carnivores; top camivores: 
Tertary carrkvores are not eaten by any other animals They are miso calied lop 
carmvores 


The minerals, whach are released by decomposers, are used as nutnents by the 
producers. 
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Q7. How the flow of energy is different from that of materials? 
Ans: See QO #3 from Exercise (Shor Questions) 
Q8. Explain flow of energy in an ecosystem. 
Ans: Flow of Energy in Ecosystem: 
The flow of energy i different trophic /evels of ecosystem rs unidirectional 
The following 1s an overnew of the flow of energy in an ecosystem 


[Energy flow in an ecosystem| 


Sun is the primary source of energy: 

The Sun is the pamary source of energy for all ecosystems Producers get 
solar energy and transform it into Chemical energy by the process of photosyninesis 
They store this energy in thew tiesues and alsc transform if into mechanical and heat 
energy during ihew metaboke actwities 
Flow of energy in producers: 

The energy in producers tissues flows fo herbivores when producers are 
eaten Herbivores transform & into mechanical and heat energy dunng ther 
metabolic activites and store the rest in the tagues Carruvores eal hertivores and 
get energy They also use fi for they body activiies and store the resi in thew 
tissues After the death af producers and consumers, the energy stored in thei 
trssues 18 used by decomposers. 

Law of Thermodynamics: 

The storage and expenddure of energy in an ecosystem ig m accora, => 
with the Basic law of thermodynamics i1¢ ‘energy can nerher be created ru: 
destroyed but can be transformed trom ane form into another’ 

Note: In an ecosystem there 15. 


i. Constant flow of transfer of energy from the Sun through producers io 
consumers and decomposers 

ii. A significant decrease n wseful energy during transfer of energy at each 
trophic level 


Q9. Explain flow of materials in an ecosystem. 
Ans: Flow of Materials: 

The matenals flow from one troptuc jevel to the next by means of food chaing 
and food webs 
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A food chain 1 8 senes of organesms within an ecosystam if which each 
organism feeds on the one before it ard 6 fed by the one after ¢t For example 
following 45 3 food chain in an ecosystem 


cs Que? 
(A simple food chain! 


The base of food chain ss always formed t by 3 plant (producer} it eaten by 
a Pphmary consumer which § preyed upon by a seconday consumer The 
secondary consumer may be eaten by a teriary consumer 

A food chain, can therefore be represented as 
Producer — Prenary Consumer —» Secondary Consumer — Tertiary Consumer 

A food chan involves 2 nutritive interaction among the biotic components of 
an ecosystem Usuaily there are 4 or 5 tropnet levels Shorter food chains provide 
greater available energy and vice -versa 
Food web: 

in nature, food chaws are very complex as one organism may be the food 
source of many oifer organisms Thus msiead of a simple linear food chain thee 
i$ a web-hke etruciure formed by these interlinked food chains Such interconnected 
food chains cotectvely make “ood web’ Food web can be defined as, “a network of 
food chains wrich are inierconnecied st various lophic tevels 


‘A food web in grassland ecosystem : 
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Q10. How would you describe the ecologikal pyramids? 
Ans: Ecological pyramids: 

In 1927, Charles Elton (an English ecologat) developed the concept of 
ecologies! pyramids. He noted that the animals present af the begenning of food 
chain are abundant in number while the animals present at the end of food chain are 
fewer in number. Ecological pyramid can be defined as. “A representation of the 
fumber of indnaduals of amount of biomass of energy present 1 vanous troptic 


jevels of 2 food chen” 
Types of Ecological pyramids: 
Ecological pyranuds are of three types 
L. Pyrarmd of Numbers ib. Pyramud of Bromass 


iii. The Pyramid of Energy 
Q11. Explain what do you mean by the pyramids of number and biomass. 
Ans: See OQ # 1 from Exerase (Understanding the Concept). 

Q22. Define “Biomass”? 

Ans: The total amount of ving or orga matter mn an ecosystem al any time 4 
calied “bomass” 

Q13. How would you describe biogeochemical cycles? 

Ans: Biogeochemical Cycies: 

Brogeochercal cycles are tha cychc pathways through whach matenais* 
move from environment to organs and beck to environment 

Environment ig the source of maternats for aff Innng orgamems Envieonmernt 
prowdes bioelements which are used by organisms for thew bodes and metabolism 
The matermts are continuously recycled Detween organisms and envwonment 
Carbon cycie: 

The brogeochemical cycle In which carbon flows between orgensms and the 
anvironmen 
Nitrogen cycle: 

The flow of nitrogen between environment and the organisms 
Nutrient Cyctes: 

Sence such movemert of esements and morganic compounds 1s essential for 
mamtenance of ide. they are also Called ‘nutnent cycles 
Q14. Write s note on Carbon cycle. 

Ans: See O #2 trom Exercise (Understanding the Concept) 

Q1S. Explain how human activites have contributed to the kh =~! 
balance in nature. 

Ans: See 0 45 trom Exercise (Understanding the Concapt) 

Q16. Define nitrogen cycde. 

Ans: Nitrogen cycte: 

The flow of nadrogen between environment and the oqanane % cated nitrogen 

cycle. 

Nitrogen is an important component of many biomolecules. like proieins and 
nucieic ackis (DNA and RNA) Atmosphere is the reservoir of free gaseous nitrogen 
Living organiems cannot pickup thie gaseous nitrogen dwectly from atmosphere 
(except for nitrogen fixing bactena) it has to be converted into narates 19 be aed 
Dy plants 
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O17. What are the different stages of Nitrogen cycle? 
Ans: See 0 #3 trom Exerase (Understanding the Concept) 
Q16. Differentiate between intraspecific and interspecific interactions in 


_ @cosystem. 
Ans: Intraspecific Interactions in scosystem. 
The interactions between the members of the same species are called intraspecific 
interactions. 
Taterspecific interactions in ecosystem: 

The interactions between the members of different specees are called 
interspectic interactons Some important interactions among living organisms in 
ecosystems are grven below. 

i. Compatiton _ ii. Predation ii, Symbiosis 
Q19. Write notes on competition, predation and symbiosis. 

Ans: See © # 4 from Exercise (Understanding the Concept) 

Q20. Describe the symbiosis between honeyguide bird and badger? 

Ans: The honeyguxde bird feeds on wax and ihe larvae present in honeycombs It 
fhes around looking for honeycombs, but f 13 not strong enough to open the comb 
Badgers are jarge mammals that feed on honey. When @ “useyquide bid goes to 
find honeycombbs, the badger follows ft. When the bird ’ finds a honeycomb, it calts 
the badger. 

Sometimes the bard has to stop and wart for the slow-mowng badger After 
reacting there, the badger opens the honeycomb and both of them eat thew foods 
together Traditionally, hunens Rave also used these bide to find honeybee 
colones 
Q21. Write a note on Global Warming. 

Ans: Global Warming: 

Increase in the iemperature of the Earth: due to the addition of greenhouse 

gases m atmosphere, which do not allow solar radiations lo reflect back into the 


The addition of greenhouse gases (e.g. carbon dioxide, mathane, ozone) wh 
atmosphere increases the temperature of the Earth These gases remain # the 
lowest part of Earth's atmosphere and do not allow solar rackations to refiect back 
into space. As a resutt, hest remains within the Earth's aimosphere and increases 
its temperature. This te caked globai warmmng 
Effects of Global Warming: 

Due to global wartrung, polar ice-caps and glaciers are melting faster than 
the time taken for new ice layers to form. Sea water is also expanding causing sea 
levets to is@ Due to melling glaciers. rivers overflow and cause floods 


In 1990 Uniled Nation established intergovernmental Panel on Climate 
Change (IPCC). It prowdes scientific advice to the work! leaders on msues Ike Ihe 
bud-up of greenhouse gases and its prevention 
According to IPCC, Earth's surf. temperature nas increased = 0 2° per decade m 
the past 30 years 


Vist www downloadclassnotes.comm for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 6 of 30) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotes.com , E-mail: ragshahzaditikhar@qmaiLcom 


BIOLOGY NOTES FOR 10 CLASS (UNIT # 16) 


Scientists fear that the sea level 16 reing up lo 0.9cm a yaar Rise m sea 
level has worst effects on coastal countnes Most of the islands of the Maldives are 
tess than t metre above sea tevel Its estimated that wathin 100 years. the Makives 
mughl become uninhabitable and the citizens would be forced to evacuate 
Q22. Write a note on Greenhouse Effect. 

Ans: Greenhouse Effect: 

The term 'Greenhouse Effect’ refers to the phenomenon in which certain 
gases (called greenhouse gases) trap heal in the atmosphere These gases act like 
the glass in a greenhouse which doss not allow the ner heat to escape When 
sunlight reaches the surface of the Earth much of its energy is transformed mto 
heat energy The Earth surface reflects this heal energy towards space as infrared 
radiation 

The greenhouse gases trap mfrared radiation and send it back to Earth 
Carbon dioxide methane and wirous oxide are important greenhouse gases Since 
1800, the amount of Carbon dioxde in atmosphere has increased 30% The 
amount of methane has more Ihan doubied and ihe amount of nfrous oxide has 
mcreased about 8% 

Q23. Write a note on Acid Rains. Highlight Some of the significant 
ili effects of acid rain. 

Ans: Acid Rains: ’ 
When rain falis through polluted aw. comes across chemicals such as 

oxides of sulphur and nitrogen These chemicals mnieraci wiih water vapours in ihe 

* presence of sunkgh! to form sulphunc acid and minc acd These acids remain as 
vapour al hgh temperatures 

As temperature falts, the acids begin to condense milo hgquid form and mix 
wath rain of snow, on ihe way down to the Earth This makes ram acidic with pH 
range of 3to 6 . 

Some of the significant ill effects of acid rain are: 

i. Acid rain destroys the necessary nutnents present in the waters Of nvers and 
Jakes sic its also bowers the pH of water Most of the aquatic animals cannot 
survive at thas pH 

ii. Ack) tam washes outnents oud of soil. damages the bare and leaves of trees 
and harms root hairs: Leaf pigments (chlorophyll) are also destroyed 

bid. Metalic surfaces exposed ta acid rain are easily corroded Fabnes paper 
and leather products tose their matenal sirength or disintegrate easily 

ly. Butiding matenals Such as jimestone, marble dolomde mortar and slate are 
weakened with acid rans because of the formation of scluble compounds 
Thus acd ran is dangerous for Msloncal monuments The buikiing of 

famous Ta) Mahal has been corroded ai many places due lo acd rans 
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[Taj Mahal and is corroded door: 
Q24. Write a note on Deforestation. 
Ans: Deforestation: 

Deforestation means cleanng of forests by natural causes or humans Large 
arcas- of forests have been cleanad for agnculture faciones, roads raw tracks and 
momng Humans cut irees for geting wood (lumber) which 13 than used for making 
structures and for heat production Human preys upon foresi aramais which are the 
Predators of many wseci pesis In thes way, insect pests destroy forests by eating 
the shoois and spreading diseases 
Effects of deforestation: 

The effects of deforestation include floods, droughts landsixtes and sod 
erosions, global warming and loss of habaat of many specias 
Q25. Write a note on ‘Overpopulation: 

Ans: 

When the «dusinal revolution started some 250 years ago, the world 
population was at 600 miton - thal seems Wke a lot of pecple Dut now the word 
population «= simost ton times at 6 bdion and will grow to 8 bilkon by 2025 Getter 
heath feca&tes and lowered mortality fates have coninbuted m population growth 


‘Year vont, ; 
|1981 85.090 000 ___ 1134,790.000, _ 
1004 (92.206. "2052 — jideoee 8 — 
"1987 99.953 232 12005 155 772,000 | 
1990 1107,975000 [2008 IMs 191,487 | 
1993 "116.444 185 2009 169.708 303 
1996 ‘125400.851 f2010 173 $16 000 
THE POPULATION OF PAKISTAN = Source: The Workd Bank 

3 Grn 
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Q26.° Write a note on Urbanization. 
Ans: Urbanization: 

Urbanazation means growityg of cities. People move from rural areas to ches 
search of better jobs, education opportunites and higher standards of fying ff 
there @ tap urban growth, the governments find df drfficut to provide even the 
basic faciites like health, education, sheRer, water. efecincity etc Most of the 
migrants in cites do not find good jobs and become the parl of urban poor. There is 
overcrowding in schools, hospéais etc. 

The shin areas increase in number and people ving there are at great nsk 
of aiseases Urbanization +s a global problem and cannot be stopped tas it can be 
managed The current level of urbamzation in Pakistan # about 32% wich is nol 
high global standards 
Ptarined urbanization: 

A planned urbanizaton can solve many problems The cies should have 
thick' green bets in thew surroundings to control potion The open spaces in cities 
should be reserved through zoning and land plans The yrben spread-out should 
also be controlled. 


PAKISTAN: URBAN POPULATION (age } 

Source: The World Bank 

Vblization of pudkc transport instead of indandual transports also proves effective 
way lo Manage urbaruzation 

Q2?7. Define pollution. 

Ans: Pollution: 

Polluton 13 defined as any undesirable change in the physical, chamical or 
biological charactenstcs of ar, water and land thal may harmfully affect living 
orgamems and natural resources 
Q28. Define pollutants. 

Ans: Potlutants: 

The substances that actualy cause pollution are called the pollutants They 
may be the industrial effluents, domestic wastes. medical wastes etc Pollutants are 
of two types i.e. biodegradable and non-biodegradable 
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Q29. Write note on the causes and effects of the air and water poliutions. 
Ans; See © #6 from Exercise (Understanding the Concept). 

Q30. Write a note on causes and control of Land Poliution. 

Ans: Land Pollution: 

Land (soil) is an important resource as @t ia the basis for ihe growth of 
oroducers in the recent times, soil has been subectad to pofuticn. 
Causes of Land Pollution: 

The pesticides used in agnculture have chemicals that stay in soil for long 
times The acid rang change the pH of sod making t unsurtable for cultivation The 
househokt and other city garbage les scattered in sod in the absence of a proper 
disposal system Matenais like polythene biock the passage of water mta sol and 50 
decreate the water-holding capacity of soil. 

Many industnes produce harmful chemicals which are deposed of without 
being treated Improper deaposal of nuclear wastes aleo causes radioactive 
substances to remain in add for a long time. Open lairines in villages and some parts 
of cites are also the source of land polkstion. 

Control of Land Pollution: : 

There should be autable and safe anced of wastes inciuding nuclear 
wastes 

Non-biodegradable matenats Iike plastic, glass, metals etc. shoukd be 
recovered and recycled inorganic pesticides should be replaced by crganc 
pesticides 
Q31. What do you maan by conservation of nature? 

Ans: Conservation of Nature: = 

Conservation of nature means the coneervation of natural resources 
Everything thai we use o consume @g food, petrol etc. is obtained from natural 
resources The renewable natural resources e.g air are reproduced easily but the 
non-renewable resources (@9 Mmnerals and fossil fuels) are not replenished once 
they get depleted We have to conserve the non-renewable resources because their 
reserves are limited and humans are heavily dependant on them for. daily needs. 
The tenawable resources too have to be jpdiciously used To ensure sustamable 
use of resources in our environment, we shouki act upon the principle of The 3R' i ¢. 
Reduce, Reuse. and Recycie 


| Interesting Information 
Unwanted, unpleasant and annoying ids are termed as nose. Nose is 
considered as @ form of pollution. Immediate effects of noise pollution are 


annoyance ang aggression and the long term effects are heanng loss, depression 
hypertension etc 


According to estimates, at the current of increase, the average gicbal 
tamperature will go up by 3°C to 8°C in the next 100 years 
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There are more than 200 tannenes seinen e where raw skin 13 treated to 
make eather} operating in Kasur city The indusiry richarges 9000 cubic metres of 
waste water daily mnto the nearby water bodes This walter comlains heavy metals 
and becomes a part of the underground water tn 2003. a survey showed that two- 
thirds of resents and 72 percent of tannery workers suffered cancer mfectons of 
the kxiney of loss of eyesight Tests showed that the dnnking water was 
contaminated wath jead mercury and chromeum 

ee aes 

The Pakistan government and the United Nations Development Programme 
(UNDP} launched the Kasur Tannery Poltuion Cortrol Project The project has 
estabkshed an effluent treaiment plani, chromium plant and @ sokd waste drsposai 
site 
Q32. What do you mesn by the concept of 3Rs with reference tou the 

conservation of natural resources? . 


Ans: See OQ # 5§ from Exercise (Short Questions) 
Q33. Highlight the different Plans for the Conservation of Nature in 


Pakistan. 
Ans: Plans for the Conservation of Nature: 
t in 1992 Pakistan developed and the Nationa! Conservation Strategy The 


main obyecives of the sirategy are conservation of natural fesaurces. and improved 
efficrency in the use of resources It also covers ihe pokes for promoling effmency 
and conservation of energy resources 
The Federal Mirsstry of Environment has launched the National Danking 
Water and Sanitation Pobcy Ii focuses on the provision of clean denking water to 
entre populalon and the conservation of water resources 
Water puniication planis are being mstiated at over the country 
id. in 2006 the UNDP launched the project Mass Awareness for Water 
Conservation and Managercent” The objectve of the project was fo launch @ 
comprehensive awareness campaign for the conservation and management of 
walter resources in Pakistan 
tlt. The organization SCOPE (Souelty for Conservation and Protection of 
Enveonment) works with government for mass awareness and research for the 
conservation of natural resources in Pakistan 
ty. The WAWF {od name is Word Wide Fund but now ts called World Vide 
Fund for Nature) 1s working on many projects related 10 ihe corservation of nature 
Q34. What are the different programmes of WWF-Pakistan. 
Ans: Programmes of WWF-Pakistan: 
The folowing are some important programmes of WWF-Pakisian (in 
collaboration with ihe government of Pakistan) 
iF Improving sub-watershed management and environmental awareness 
around Ayubia Natronal Park 
il. Plantation of the trees of Jatropha and Mangroves at Distal Thatla Smdh 
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li. — Otstrict-wise forest cover assessment of Pakistan 

tv. Saving Wetlands Sky High Programme (for ihe conservalion and 
Management of hgh atiiuve wetiands) 

¥. Indus Basin Water Security Project (to protect the water-flow needed for ine 
mawhenance of river ecosystem and for the banefit of nearby areas) 

vi. Regional Clmmate Risk Reduction m Hemalayas 


Clean water, air. fueis, agricutural fand and forests appeaisd io be otentiful 
earler but now these are becoming dn, da if we continue depreting them bke Ihis 
we will De creating untokd misery for 8 and for our future generotions 


—o 


A recycling of one tonne of paper can save 17 trees 


We can add the R41¢ Keforest Trees should be plated during the rains 
Trees make our envwonment more cool, shady and green 
Q35. Briefly describe the basic information about dengue fever. 

Ans: Basic information about dengue fever: 

Cengue fever = a viral iniecton transmitied through a mosquito Aedes 
aegypi It has become a mayo Heath problem in tropical and sub-tropcal countnes. 
mcluding Pakistan There are four types of cengue virus Recovery from infection by 
one provedes ifelong immunnty against that vwus but provetes no protection egamst 
mfectron by the olher three wusea According to the Word Heath 3 Jéiuica 
there are 50 millon dengue infeclons workduide every sear Now there aie 25 
bitlon people at rsx from dengve. 

The female Aedes mosquito yets the wrus when it bites PH mected person 
When an infected mosgutto b'fes another person, viruses enter fis / he’ Diood aivd 
attack white bined ces [nsde WBCs, wruses reproduce and destrcy them In 
severe cases, the virus affects iver and hone marrow As a rcsuil there is a 
decrease in ihe producton-of blood platelets and patient sutfers from bleeding 
Other symptoms of dengue wclude high fever severe headacne pan ben:nd the 
eyes muscle and jomi pains and rash 


Sometimes, cengue fever cooverts mio dengue haemcsrhag:c fever tL: iF) oF Mo 
déngue shock symdrome (DSS) OHF results in bic ding fow J2ve's of blood 
platelels and bicod plasma leakage In DSS the bie : pressure ia'ls dangercuz y 
low 
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There is no vaccine of treatment for dangue fever At present, the only 
method of controling dengue virus transmission i to check the spread of Aedes 
MOsqu toes. 

Aedes aegypt breeds prumanty in the containers used for water storage, 
cscarded plastic contamers, used automobde tyres and other ‘tems that cotect 
rnwater The mosquitoes can be controfied through proper sohd waste dsposal 
and im proved water storage practices Smell fish and crustaceans have also been 
used fur kving the larvae of the mosquito. Insecticide sprays have not proved 
efficient in killing the mosquitoes, because spray does not penetrate al habttats of 
@dun mosquitoes 


“REVIEW | REVIEW QUESTIONS | IST IONS STIONS | 


i. Which of the following is the abiotic component of the ecosystem? 


A Producers B Hertivores 
C. Carnvores D Oxyen 
2. When we eat onions, our trophic level is; 
A. Premary consumer B Secondary consumer 
C Decomposer D. Producer 


3. Identify the correctly matched pair: 
A Rainfall - biotic factors in ecosystem 
B Global warming - formation of fossil fuels . 
C Renawabte natural resource - gir 
D Com - secondary consumer 

4. In the food chain tree — caterpillar — robin — hawk — coyote, 
which is the secondary consumer? 


A Caterpitlar B. Robin 
C Hawk DB Coyote 
5, In ecosystems, the flow of__ is one way, while is/are 
constantly recycled 
A Minerals. energy B Energy, minerals 
C Oxygen, energy D. Gicose, water 


6. In the food chain “grass — rabbit—fox —bear— mushroom", how 
many types of decomposers are present? 
Aj B2 C3 D4 

7. Organisms in the ecosystem that are responsible for the recycling 


of plant and animal wastes are: 
A Producers 8 Consumers 


C Cecomposers D Competitors 
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&. Which form of Nitrogen Is taken by the producers of the 


ecosystem? 
A Nitrogen gas B Ammoma 
C Nitntes D Nitrates 


“SHC is J QUEST IONS 

1. What are the differant levels of ecological organization? 
Ans: Levels of Ecological Organization: 

In ecology, the levels of organizabon range from organis:n to bosphere An 
orgariem may be unicefiuter or muiticefidar 
Population: 

A group of the organisms of the efme species inhatnting a specific 
geographical area (habaat) at s paricular a“ 16 called @ population. 
Comnrunity: 
AN the populatons that tve in a habdat and interact In vancus ways with one 
another are collectively called 6 community. 
2. Define ecosystem and its components. 
Ans: The sel-sufficiert unit of an enwronment that ia formed as a resud of 
interactions between ts biotic sommunity and ihe sbiotic components 8 kncen as 


an ecosystem, 
Components of Ecosystem: 
Ecosystem compnses of two besic parts i.6. 

i Abiotic Components 

ti. Exotic Components 
Abiotic components: 

The abiotic components inciude the non-living factors present ‘n 
ecosystem. The important noniving factors are bght, ar, water, soil and the bass. 
elements and compounds. 

Biotic Components: 

The biotic components compnse the Inming pert (organisms) of ihe 
ecosystem. Biotic components are further classified as producers, consumers a. 
decomposers 
3. How the flow of energy és different from that of materials? 

Ans: Flow of Energy in Ecosystem: 

The flow of energy in different ophic levels of ecosystem is umdire bona! 

The foflowing 1s an overview of the flow of energy in an ecosystem 
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Sun is the primary source of energy: 

The Sun ts (he pnmary source of energy for al ecosysiems Producers get 
solar energy and transform 4 nto Chemical energy by the process of photosyninesis 
They siove this energy m ther trssues and aiso transforn dt into mechanical and beat 
energy during their metaboke actrees 
Fiow of energy in producers: 

The energy 1 producers’ basues flows to herbivores when procucers are 
eaten Hertryores traneform 4 into mechanical and heat energy dunng ther 
metabokc actmies and store the reat in ther tissues Carwvores sat herbivores and 
get energy They also use at for thew body activities and store the rest in their 
tssuss After the death of producers and consumers, the anergy siored in ther 
hasue@s 1s used by decomposers. 

Law of Thermodynamics: 

The slorage and expenditure of energy im an ecosystem i in accordance 
wih the basic law of thermodynamics i.e ‘energy can neta be created nor 
destroyed bul can be transformed from one form uo another’. 

Note: 

In an ecosysiem there is, 

i Constant flow or transfer of energy from the Sun trough producers to 
consumers and decomposers 

ii. A significant! Cecrease ot useful energy dunng transfet of energy at each 
iropmic Hevet 

Flow of Materials: 

; Tne matenats flow from one trophic level to the next by means of food chains 
end food webs A food chan # 2 senes of organisms within an acosystem, in which 
each organism feeds on the ane before ft and fed by the one after t For exampi, 
following is # food cham in an ecosystem 
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Cam 


The base of food cham is aways formed by 2 plant (producer) Its eaten by 
@ Primary consumer, which if preyed upon by a secondary consumer The 
secondary consumer may be eaten by a tertiary consumer 

A tood chain. can thersfore, bs represented as 
Producer — Pneary Consumer — Secondary Consumer — Terhary Consumer 

A food chain invotves a nutritive interaction among the biotc components of 
an ecosystem Usually there are 4 of § tropic levels Shorier food chains provide 
greater available enaigy and vce -versa 
Food web: 

In nature, food chaws are very complex, at one orgamsm may de the food 
source of many other organisms Thus mstesd of a senpie near food chan there 
1B a web-like structure formed by these intertinked food chains Such interconnected 
food chains collecirvety make tood web’ Food web can be defined as. "a network of 
fooa  naing which are mercommected at varaus tropric levels 


[A food web in grassland ccosystein 
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4. Define food chain and food web. 
Ans: Food chaln: 

The senes of organisms m an ecosystem, in which an ofganism eats the 
preceding one and is eaten by the next one is called food chan. 
Food web: 

A network of interconnected food chains. has a nimber of feeding 
connactions amongst diferent organisms of a communty 1s called food web 


OR (Second Answer) 
Food Chain: 
A simple cham of feeding relatonstip between three or four organisms is 
called a food chain 
Food Web: 


A food web is @ diagram, of some sort, that knks at least two idea chains 
togeiner Food webs descnbe how energy is passed throughout a se@icn of an 
ecosystem (or an ertire ecosystem) 

5, What do you mean by the concept of 3Rs with reference to the 

conservation of natural resources? 

Ans: To ensure sustainable use of resources In our enwronment, we 
ehoukt act upon the pnnciple of The 3R’ie Reduce, Reuse. and Recycie 
The Ri: Reduce: A 

Ve should use the natural resources less arxd should not waste them Ve 
should use this principle at different places, in our daily hves Va should not waste 
water, elecincity, fuel etc 

We should turn off the tap when not im use. We should bathe with a bucket 
instead of shower. The tghts and fans should be off, when we are not in room. We 
should take public transport [lke buses) or walk short distances instead of using 
motor fuel. We should not waste food and should ove unused food ts poor people 
The R2: Reuse: 

We should use things again and again We should not throw away matenals 

" such as glass contaners, plastic bags. paper. cioth etc These should be reused at 

domestic levels rather than being thrown. It also reduces solid waste poltunor. 
The R3: Recycle: 

Materials such as paper. plastic, glass etc can be recycled Ths decreases 
the volurre of refuse and helps n the conservation of natural resources 


" UNDERSTANDING THE CONCEPT | 


1. Explain what do you mean by the pyramids of number and biomass. 
Ans: i. Pyramid of Numbers: 

It ts the graphic representation of the number of mdrviduals per und area at 
vanous trophic levels. Usually, producers are ‘pragnt in large number. pnmary 
consumers ate in lesser number, secondary consumefs are fewer. and so on So. 
the producers are of gmaiest size but maximum in number while the tertiary 
coneurners are larger in size but lesser in number 
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ii. Pyramid of Biomass: 
It is the graphic representation of biomass present per unit arez at different trophic 
levels. in 3 terrestrial ecosysiam. the maximum biomass occurs in producers. and 
there is progressive decrease in biomass from tower to higher trophic levels 


[Pyramid of nu mbers in an ecosystem] 
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2. Write a note on Carbon cycie. 
Ans: Carbon cycle: 

whe biogeochemical cycie in wivch carbon flows between organisms and the 
environment ss calied carbon cycie 

Carbon atom a the anncpat buiking block of many kinds of Homolecuies 


Carbon 1s found as graphite and diamond mn nature Ii also occurs as carbon choxde 
m atmosphere 


Major source of carbon: 

Major source of carbon for the wing work) is carbon dioxide present in 
atmosphere and water Foss fuels tke peal. coal. natural gas and petroi#um alsc 
contain carbon Carbonates of Earth's crust also give nse to carbon dioxce 
Photosynthesis and Carbon: 

The major process that brings carbon from atmosphere of water to lining 
world = photosynthesrs Producers take mn carbon dioxide from atmosphere and 
convert it inta organ: compounds In thi way carbon becomes a part of the body 
of producers This carbon enters food chains and is passed to herdrvores 
carmrvores and decomposers 
Respiration: 

Carbon dioxude is released back to @¢nvwonment by respiration of producers 
and consumers ft 1 abso released by the decomposition of organic wastes and 
dead bodies by decomposers 
Combustion: 

Burning of wood and fossil fuels also adds large amount of carbon dioxde 
inta atmosphere 
Green house effect and global warming: 

Human activibes neve contnbuted to the loss of balance in neture because 
the balance of carbon cycle has been upset by human acivites such as 
deforastation and axcessive buming of fossil fuels As a resutl, the amount of 
carbon cdoxide m aimosphere ws increasing causing the green house effect and 
global warming 
Note: Carbon cycle 3 a perfect cycle in the sense that carbon ss returned to 

atmosphere ag soon Bs * Is removed 
3. What are the different stages of Nitrogen cycle? 
Ans: Stages of Nitrogen cyce: 

Natrogen cycling involves severa: stages 
a. Formation of Nitrates: 

it13 done by the following ways 
l. Nitrogen Fixation: 

Conversion of mirogen gas into nitrates 1s called nitrogen fixation ft occurs in 
the lottowing ways 
a. Atmospheric nitrogen fixation: 

Thunderstomms and kghtreng convert atmosphenc gaseous mtrogen to 

oxdes of ntrogen These oxides diasoive in water and form nt’ous acid ard 

ntic aod The acxds mi turn combine wih other salts to produce ‘nirales it 
is cated a atmosphenc nitrogen fixation 
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b. Biological nitrogen fixation: 
Some bactena also have the ability to transform gaseous nitrogen into 
ntrates its called biological nfrogen fixaton Some of these nitrogen fixing 
bacteria lve as symbionis and many are free-bving 

C. Industrial nitrogen fixation: 
Nitrogen fixation 1s also done in mdustres In industnal nitrogen fixation, 
hydrogen is combined with atmospheric nitrogen under high pressure and 
lemperature It produces ammonia wich +s further converted into 
ammonium nitrate. 


ib. Ammonification and Nitrification: 

Ammonification is ihe breakdown of the proteins of dead organisms and 
nitrogenous wastes (urea. ut acid etc) to ammoma It is done by ammonttying 
bacteria After the formation of ammorus. it 1s converted into nitrites and nitrates tis 
called nitrification and is done dy nitrifying bacteria. First. ammonia 1s Converted into 
ruintes by bacteria (eg Nitrosomonas) The mintes.are then converted into narates 
by other bacteria (¢ g Nitrotacter} 
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b. Assimiiation: 

The nitrates formed by the above processes. are absorbed by plants and ave 
vtdized for making proteins etc Ammals lake nitrogenous compounds from plants 
The utkzation of nitrates by organisms 16 ceded oo 
a Denitrification: 

it s @ brological process in which mitraies and aahas are reduced to nitrogen 
gas by denitntying bactena By this process, ntrogen ia retuned to atmosphere 
Note: 

Exceseve dentnficaion reduces sod fertdty and 13 stymulated by water 
jogging. lack of aeration and accumulatron of crganic mattér in the sou 
4. Write notes on competition, predation and symbiosis. 

Ans: i Competition: 

In ecosystems, the natural resources @.g nutnents, space etc are usually in 
short supply So there is a compatition among the organisms of ecosystem for the 
uldization of resources. The competition may be intraspecific of inlerspecific 

Intraspectic competion is aways sironger and more severe than the 
interapecific competition Competition helps in maintaining a balance between the 
available resources and the number of indwiduals of a species 

Plants also show competition for space. light, water and minerals 
‘ti. Predation: 

Jt ws an interacton between two animals of diferent speces or belween a 
plant and an anémal in predation, one orgasm {the predator) attacks. kills and 
feeds on other organism (the prey) 

Some examples of predaton are given below. 

L. Al camivore animals are predators For example, frog preys upon mosquite 
and fox preys upon rabbit. Thare are some examples where a predator is preyed 
upon by & second predator and then the second one « preyed upon by a therd 
predator. For example, frog (predator 1) 1s preyed upon by a snake (predator 2} and 
the snake iS preyed upon by an eagle (predator 3). 

li. Certain plants (Prtcher plant, sundew. Venus fly trap etc.) are carnivorous 
and hve a8 predsiors Such plants live m the areas where minerais and other 
nutnents ate iacking They feed on insects to fulfit! thew nitrogen requirements 
These plants have mechanism to atiract nsects For example, they secrete sweet 
nectar that attracts the insects searching for food Then leaves are also modihed to 


capture the prey. 


Predator Plants 
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Note: 

Predation keeps the prey population under check, #0 as to maintain an 
ecological balance. Humans benefit from this teraction in the biclogrcal control of 
weeds and pests. In order to contro! pests in an area, thew predators afe released 
there 
ii. Symbiosis; 

It a @ retationsing between members of differen! species, in which they live 
together for longer or shorter panode of time 
Types of Symbiosis: 

Symbiosis re of three types. 

a. Parasitism: 

Ks a type of symbiosis (batween members of different Species) in which 
smaller partner (parasite) denves food and shatter from the body of larger partner 
{host) and, in tum, harms i. 

Temporary Parasitiem: 

in temporary parasitism, the parasite spends most of its ife cycle as 
Independent freetiving organams. Only a past of its We cycie is spent a8 3 parasde 
Leech. bed bug. mosquito are common temporary parasites of humans 

Permanent Parasitism: 

in permanent patastism, the parattes spend ther whole ite cycle a6 
parasrtes. Many disease causing bacteria and si vwuses are permanen parasites. 
Classificatiion of Paresites: 

Parasites may ec be cassified as ectoparasdes and endoparasites. 
Ectoparasites: 

Ecloparasies live outtide i.e. on the surface of host's body and get food 
from there. Mosquitoes. leeches, lice etc are ine examples of ecicparasites 
Endoparasites: 

Endoparasites ive inside the body of host and get food and shelter Bacteria. 
viruses, tapeworm. Ascaris, Entamoeba, Plasmodium etc. are the examples of 


Ast atin Lapewoun i Entamoeba § Piasmiocius 


Sure endopar. rasites 


Parasitic plants: 

Some planta (89 Cuscuts, iso called dodder) are parvasres an other plants 
Parasite plants grow special types of roots (haustoria) into host body and suck the 
fequired nutrients from the vascular tissues of host 
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Note: Host can sunive without parasite but parasite cannot survive wilhout host 
b. Mutualigen: 

In thes type of symootec interaction, noth partners (of afferent species) get 
benefit and neither is harmed 
For example: 

Termites eat wood but are not able fo digest 4 A protozoan lives ui its 
intestine NM secretes ‘ceKulase’ enzyme to ages ihe cellulose of wood In return, the 
termite provides food and shelter to the protozoan. 

Rhizobium: 

The mtrogen fixer beclena Rivzobasm bye in the root nodules of legurmnous 
plants like pea, gram etc. The bactena obtan food and shefter from plants while m 
return they fix gaseous nitrogen into nitrates for ihe plant which 1s requited for their 


eee . ey fe ; 
#81 Figure 16.14: Termite, BBO Figure 16.15. Bucteoia in 
wth a protozoanin its gut reot nodules 
[Termite. with a protozoan in its gut | 
. a * 
c. Commensalism: 


It 13 @ typo of aymovosis in which one partner 1s benefited wiwe the oiher is 
nether Saneited nor harmed For example 
Epiphytes: 

Epsphyies are small plants found growing on other larger plants for space 
only They absorb waler and minerals from almosphere and prepare their own .o0d 
The targer planis aro neither benefited nor harmed wi any way - 

Sucker fish: 

Sucker fish attaches to the suriace of sharks by rts sucker In this way. the 

shark provides easy lrangporl Io the sucker fish to new feeding grounds 


_ fb) 
[a4 An nC piphyte. orchid: plani growing on a tree trunk | 
‘ se —— 
fb Asucker fish attached with shark] 
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5S. Explain how human activities have contributed to the loss of 
balance in nature. 


Ans: toss of balance in nature: 


Human activities contnbute to chmate change by causing changes m Earth s 
aimosphere m the amounts of greenhouse gases, aerosols (smak particles) and 
cChudiness 

The largest known coninbution comes fram ihe buming of fossil fuels, which 
releases carbon dioxxde gas to the atmosphere Greenhouse gases and aerosois 
affect climate by altering incoming solar radiation and out- going infrared (thermal) 
radiation that are pact of Earth's energy balance Changing the atmosphenc 
abundance of propertes of these gases and paricles can ‘ead to a warming or 
Cooling of the climate system 

Greenhouse Gases: 

Human activities resut m emissions of four pnncpal greenhouse gases 
carbon dioxde {(CO,}. methane (CH,). nitrous oxne (N;O} and the halocarbons (a 
Qfoup of gases containing fluomne. chionne and bromine) These gases accumulate 
nN the atmosphere causing concentrations to increase with time Significant 
increases in all of Inese gases have occured iN ihe industrial era All of these 
increases are atibulable io human actrities. 

Carbon dioxide has increased from fosai fuel use In transportation. building 
heating and cooting and the manufacture of coment and other goods Deforestation 
releases CO, and reduces its uptake by plants Carbon dioxide is also rcleased in 
natural processes such as the decay of pliant matier 

Methane has increased a3 a result of human actvites related to agriculture, 
natural gas dwtntuation and landfills Methane is also related from natural 
processes that occur. for example, in wellands. Methane concentrations are not 
Currently increasing m ihe atmosphere because growlh rates decreased over the 
last two decades 

Nitrous oxtde 18 also emitted Dy human achvities such as fertihzer use and 
fossi fuel burning Natural processes in soits and the oceans also. release N-O 

The abundance of chlorofluorocarbon gases is decreasing 33 a result of 
infernational requialions designed io protec the ozone layer 

Ozone is a greenhouse gas that 3 continually produced and destroyed in the 
almosphere by chemical reactions In the tropesphere, human activites have 
increased ozone through ithe releasc of gases such as carbon monoxde 
hydrocarbons andj nitrogen oxde which chemiaty react fo produce ozone As 
mentioned above halocarbons released by human activives cesiroy ozone in ihe 
siralosphere and have caused the ozone hole over Antarctica 
6. Write note on the causes and effects of the air and water 

pollirtions. 

Ans: 1. Air Pollution: 

Aw pollution 1 one of the major Gnviroamental issues Of today It 35 defined 
as the change of composition of air by the addition of harmful substances (e g 
industinal and automobse gases and particulate matier} 
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Sources of Air Pollution: 


All sources of aur pollytion, are reiated to human actvites Burmung of coat 

eee a lot of smoke and dus! whereas burning of petroleum produces sulphur 
Ox 

In addition to these ax potldants include carbon monoxde, carbon droxiie, 
mirogen oxides, hydrocarbons, paryculale matter and traces of metais Different 
industries produce air pollution in the following way 

Fertizer industries release oxides of suiphur and mtrogen, hydrocarbons. 
particulate matter and fluonne. 

Thermal indusines are coal based and thes pollutants are fly ash, soot and 
sulphur dioxide 

Texte industries relezse cotton dust, nitrogen oxides, chlorine, smoke and 
sulphur diowde 

Steel indusines retease carbon monoxide, carbon coxide, sulphur dioxide, 
phenol. fuonne, cyanide. parbculate matter etc 
Effects of Air Pollution: 

i. Smog formation: 

When pollutants kke hydrocarbons and nfrogen cudes combine in the 
Presence of suniight. smog i formed. This i¢ a macture of gases. It forms a yellowenh 
brown haze especially during winter and hampers visibility It also causes many 
respiratory disorders and allergies as & contains polluting gases 
id. Acid rains: 

The ar politants kke sulphur dioxide and nitrogen oxdes react with water in 

the atmosphere produang acd rains 
bli. Ozone depietion: 
The upper layer (stratosphere) of the atmosphere has ozone (0) which absorbs 
uttraviclet (UV) rays present mi the suda fadiation However, the a pofiutants ke 
chiorofiuorocarbons (CFCs) destroy the ozone molecules and so break ihe ozone 
iayer Ozone holes are created wivch permit UV rays to reach the Earth's surface 
The UV rays increase the temperature and diso cause skin cancers 

The harmful affects of the UV rays are visite in the countnes such as 
Auatratia and New Zealand where the rate of skin Cancer #5 fgher than the other 
regions of tre world 
Control of Air Pollution: . 

For effective conirel of air pollution, it important to Create public awarenass 
about the ill-effects of ar polkubon Au potiution can be cortrolied by the following 
wayt 
i. Afforestation: 

H means the estadkshment of new forests by pisnung on ncn-forest areas Foresis 
are effectve means to control ax potiution because plants can filer and absorb av 
poliviants 

li. Modification of industrial effivents: 

The aw potiutants coming from industries should be passed through fitters and other 
devices. 80 thet the particulate matter is removed before ihe waste gases are 
released out. The smoke producing unts should Nave long chimneys to take the 
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potuing gases far above and then deperse over a larger area Industr2s should 
aso invest for scolar cookers or for producing bio gas 

bil. Environment friendly fuels: 

Lead-free fuels should be used in automoinies Suniarly sulphur-free fuei should be 
used in coal-based industry to reduce pollution by sulphur diaxide 

2. Water Pollution: 

It 1s the change in the composition of water by the addition of harmfui substances 
Water pollution severely affects the health of people 

Major pollutants of water: 

Sewage is one of the mayor pollutants of water it contamns organic matter 
and the excreta of human and other animats Organic matter encourages the orowth 
of microorgarssms which spread diseazes 

The wastes of indusines [acds, alkalis dyes and other chemicals) are 
dispose in nearby water bodies These wastes change the pH of water and are 
harmiy) or even fatal to aquate argamsms 

Certain industnes raease a lot of hot water from ther cookng dlarts it 
resuits im heating up of water bockes and kills aquatic ife 

Fertikzers and pesticides enter into water bodies with the rain wate: flow and 
the ground water by seepage These chemicais remain in water for a long se and 
can emer food chains They cause a number of diseases in aromais 

Oil tankers and offshore petroleum selinenes cause ow leakage into water 
Onl floats on the water surface and prevents aimosphenc oxygen from m.xing m 
water So, aquatc annals begin to die due to oxygen shortage 

Some heavy metals eg lead, mercury. arsenic and cadmium aiso make ine 
water polluted Such metals can be present m the waler, teleased from mdustnal 
and urban areas 

If water with such heavy metals s gven to plants. the metals enter the 
vegetables that grow on these plants Such coniaminated vegelabies are harmiul for 
human heath Heavy metals reduce growth and development and causr cancer 
end nervous system damage Mercury and lead can cause ;oInl diseases such as 
theumaton arihntis. and diseases of kidneys, circulatory system and ocrvous 
system. 

Effects of Water Pollution; 
The following are major effects of water polution 
i. Eutrophication: 

Ennachmem of water with morgamc nutnents (nitrates and phosphates) +s 
cated eutrophication The sewage and fertikzers contain larga amount of inorganic 
matenal (nutnents} When sewage and ferthzers reach water bodies. Ihe nutnents 
present in them promote algal blooms {excessive growth) there (Fig 1619) Rich 
aigai growth leads to increase m the number of the decomposes Decomposers use 
the oxygen present in water and it results the depletion of oxygen Algal bloom 
aiso reduces the light reacting the lower layers m water 
id. Food chain contamination: 

The non-brodegradabie water poltutants may stay in water for long times 
From water, they enter nto small organisms. which are fed upon by fish The fish in 
tum are fed upon by land armas mclucdhng human 
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iti. Epidemics: 

Orgamc pollutants in water facilitate the growth of germs Swucn poliuted 
wailer Causes epdemics uke cholera gastroenteritis atc 
Control of Water Pollution: 
Pubic shouid be made aware of ihe dangers of water pollution Before releasing the 
Sewage into water bodies it must be punfred through sewage ireatment techn:ques 
Industral wastes should also be treated before they are reteased into water bodes 


® Abiotic: 
The non-nving components of the environment jike waler sunight sol heat e@ic 
e Acid Rain: 


TAG rain conta wg Suiphunc aod and nine acd, with pH range of 3 to 6 

2 Ammonitication: 

The decomposinon of protem of dead plants and animals and ndrogenous wastes 
to afminonia Db. ammonifying bactera 

® Atmospheric nitrogen fixation: 

The <onversion of atmosphenc gaseous nitrogen to nilraies by thunderstorms and 
bgntring 

® Sogeochemical Cycle: 

The cycle pathway through which chemical elements move from environment to 
orgerisms and back to the environment 

.2 Biological nitrogen fixation: 

The -onvers:on of gaseous nitrogen inte nitrates by living orgarusms 

® Biosphere: 

The last level of ecological orgamization, ail the ecosystems of the word together 
form the biosphere 7 

@ Biotic: 

The kving components of the envwonmen. inciude producers. consumers and 
decomposers 

© Carbon cycle: 

The beageochemical cycle in which carbon fiows between organisms and the 
environment 

2 Carnivore: 

The consumers which eat only arwnal flesh 

e Commensalism: 

A type of symbiosis in which one of the partners gets beneft white Ine other is 
nether benefiled nor harmed 

e Competition: 

A symbiotic relationstup between or among living things for resources such as lood 
space shelter mate, ecologecal status elc 
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e Consumer: 


The part of the biotic components of the ecosystem that consisis of animals 
« Decomposer: 


An organism which decomposes ihe dead bockes and dead matier 
® Deforestation: 
Cteanng of forests by natural causes of by humans 
# Denitrification: 
The conversion of nitrates into nitrogen gas which then seleascd mito the 
aimosphere This i$ caused by bacteria art how they oblan ther energy A sma‘ 
amount % converted to usable forms by lightning mn & process called stmospncrnc 
Mmtragen fixation 
* Ecological pyramid: 
A representahon of the number of nmamiduals Of amount of biomass Of onArjy 
DISS! 1. VaNOus trophic faves of a food chan 
* Environment: 
The sum total of physical (abiotic) and tote conditions which infivence -“¢ 
organam 
* Eutrophication: 
The ennchmnent of water wih inorgaruc nutnents. Ihe nutramnts promote tne yrov.in 
of atgee and « leads to increase in the number of the Sconces and depietion of 
ozygen 
® Food chain: 
The senes of organisma wn an ecosystem, in which an organism eats the pracedi:g 
one and 5 eaten by the next one 
. Food web: 
A network of mierconnected food chains has @ fumber of feeding connect. :s 
amongst different organisms of a community 
« Global Warming: 
Increase in the temperature of the Earth. due lo Ine acdition of gieenhouse gases :n 
atmosphere woch do not allow solar ratkatons to reflect back into the space 
e Interspecific interactions: 
Interactions belween the members of the afferent species 
® Intraspecific interactions: 
interachons beween ihe members of the same species 
e Mutualism: 
The symbiotc association Mm which both the partners get benelil and nether os 
famed 
e Natural resources: : 
The resources on Earth. which provide everything that humans use or consume 
« = Nitrification: 
The madalion o1 smmoma to nities and nitrates by the nartyng Gacteria 
» Nitrogen cycle: 
The flow of mtrogen between enwronment and the Organisms 
e Nitrogen fixation: 
Conversion of mlrogen into nitrates 
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@ Non-renewable resource: 

A resource that is formed over very long penods, the rate of formation i extremely 
slQw #0 Cannot be replaced @g minerals and fossil fuels 

e Overpopulation: 

Increase in population beyond the carrying capacity of an area or envwonment 

* Ozone: 

The O, gas. also present in the upper layer of the atmosphere where it absorbs the 
uitraviclel rays present im the sun's radiation 

* Parasitism: 

A type of inferspecific interaction mm which smaller pafiner (parasite) denves food 
and shelter from the body of larger pariner (host) and harms the host 

e §€«Phytoplankton: 

Photosynihete organisms that float on the surface of water 

* Pollutant: 

The substance that causes pollution 

® §6Pollution: 
Undeswable change w the physical. chemical or biological charactenstics of air, 
water and land thai. may hatnfully affect iwing orgarusms and ather resources 

@ Predation: 

An interaction between animals of two Species of sn pant and an animal, m which 
the predator aftacks. kids and feeds on ihe smaier animal called prey 

* Producer: 

An organism that produces organ: compounds from morganic compounds, an 
autatroph 

® Pyramid of biomass: 

The graphic represeniation of biomass present per uni area at ddferant tropic 
levels in an ecosystem 

® Pyramid of numbers: 

The graphic representaton of the number of individuals per unit area at vanous 
trophic jevels in-an ecosystem 

e Renewabte resources: 

The resources which gre repiemshed or reproduced easily @g sunlight air, wind 
etc 

« Symbiosis: 

Lang or short term relabonship between members of different species three forms 
are parasitism, commensatism and mutualsm 
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CHAPTER #17° |: - 4e*4 


4 


Ql. Define biotechnology and describe its importance. 
Ans: Blotechnology: 


The use of hving organisms wm aystems or processes for the manufacture of 
useful products or for services for humankind 
Old Biotechnology: 

Arthough the tenn bictechnology ss new the discipkne itseff is very old 
Fermentation pnd other such processes, which are based on the natura capabilities 
of organisms, are commonty considered as oki bioiechnology 
Modern Biotechnology: 

Genetic engineering .e@. the artificial synthesis, modification, removal addition 
and repar of the genetic maternal (DONA) is considered a3 modern brotechnokigy 
Scope and Importance of Biotechnology: 

The fotowng are some areas of the appiication of Dbotechnology 
i. Biotachnology in the Field of Medicine: 

In the field of mectone, brotechnologisis synthesized maulin and interferon 
(antwira!l proteins) from bactena and released for sale A large number of vaccines 
and anutodes. human growth hormone and other medicines have alao been 
produced Vanous enzymes ae being syntheszed for medical as well as mdustrial 
use Gene therapy {treatment through genes) has become important in recent 
years Brotechnology alec proved much beneficial in forensic medicine The stucy of 
DONA heips in the identification of criminats. 

il. Biotechnology in the Field of Food and Agriculture: 

Fermerted foods (eg prickles, yogurt), malted foods {e.g powdered mitk a 
mixture of bariey, wheat flour and whole mik). vanous vaamins and dairy products 
afe produced by using microorganmsms. Wine and beer are produced i beverage 
industry Biotechnology bas piso revclutiomzed research actvires in the area of 
agncutture 
Transgenic: 

Transgenic (organisms wih modified genetc set-up} plants are being 
developed m which desirable characteristics are present eg more yiakis and 
resistance against diseases, nsects and hertecides Transgenic goats chickens 
cowa give more food and milk etc Many animals hke mice, goats cows etc have 
been made transgenic to gel medicines through thew milk, blood or unne 
itl. Blotechnology and Envirorunent: 

Biotechnology 1s aiso being used for dealing with environmental ‘ssves bke 
pollution control, development of renewable sources for energy. restoration of 
degraded lands and biodrversity conservation Bactenal enzymes are used to reat 
sewage water to punfy. Microbes are being developed to be used as bropesticides 
bofertihzers, biosensors etc Such transgenic microorganisms are siso used for the 
recovery of metals cleaning of spMied ole and for many other purposes 
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Q2. Write a note on Genetic engineering. 
Ans: Genetic engineering: 

The artboal synthesis modification, removal, addition and repair of ine 
Gunetc matena! (DNA; ‘s consxtered as modem biotechnology ft is done to alter 
‘ne charactenstcs of orgamsms The work on genetic engmeering started in 1944 
ween it was proved that DNA carnes the genetc informatio, Scentsts ssolated the 
enzymes of DNA synthesis and then prepared DNA outaxte cells 

In 19708 ihey were able to cut and paste the DNA of organisms In 1978 
scientists prepared human insulin by inserting the maulin gone in bactena Human 
growth Mormone was also synthesized m bactena 

in 1990 ihe Human Genome Project was launcned to mao a Ine genes 
mhumancel The complete map of human genome was publshed m 2002 


Human began using microorganisms as early as 4000 BC for making wine wnegar 
cheese yogurt etc Some of these processes nave become a part of every home 
that we may even hesitate to refer them as bolechnology 


Interesting Information 


In Scotland. m 199° an embryclogist lan Wilrrut groduced a sheep (Dolly; 
ftcm the boy cell of an adull sheep 
Q3. Give an example how biotechnology is helping for better 

environment. 

Ans: See Q #4 from Exercise (Short Questions) 
Q4. Briefly explain the process of fermentation: 
Ans: Fermentation: 

The process in wtych there is incomplele oxdaton-reducton of the organic 
substrate {(ghicose) 

In 1857 Pasteur convinced the screntific communty that ail fermentations 
are the results of microbial activity He showed that fermematon is always 
accompanred by the development of mxroargansme There ate many kinds of 
fermentation and each hind ia a characterstic of particular microteal group 


Giucose 


Pyruvic ecid 


Lactic OR Other 
ach Organic acids 


Carbohydrale fermentation and its  proitucts 
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eFermentatons are classified mm terms of the products formed The onal 
sieps of carbohydrate fermentation are identical to [nose of fegovation The 
process begins with gtycolysis in which the glucose molecule 1s Ofoken mio two 
motacules of pyruvic acid Diterent microorganesms proceed the (urther reactions ir 
different ways It tesults in the formation of various products from pyruvic acid 
Types of Carbohydrates Fermentation: 

The two basic types of carbohydrate fermeniaton are 
i, Alcoholic Fermentation (by yeast): 

This fermentation « cated out by many 
types of yeast such as Saccharomyces cerevisiae 
This process 1% Quite miportant and & used 16 
produce Dread beer, wine and distiled spirits im 
ins process carbon dioxde =m removed from 
Pyruyc acid The prodyuctie acetakiehyde then 
reduced to ethanol The carbon dioxide produced 
during this fermentation causes the nse of the bread 
il, Lactic Acid Fermentation (by bacteria): 

in thig process. pyruvic acid 6 reduced to lactic Dy, Poca 
acd ors cared out by many bactena e9 Lactic acid 
Streplococcus and many Lactobacillus species it is Fermentation 
que important m dary axtusiry where dis used for Lactic acict 
souring mik and also for production of vanous types of CC ACK 


cheese 
Interesting Information 


Fears are also being expressed about the advances in biter MnOlogy °7 
terms of release of hae ful organisms developed through ‘ers~pnant DN- 


Acclakkehide 
Aloholik 


Termient.tient 


Pyravic acid 


technology 
Q5. What are the products of the two types of carbohy 'rate 
fermentation? 


Ans: Seo Q @ 3 from Exercise (Short Questions) 

Q& How would you define fermentat-on with reference 
biotechnology? 

Ans: See Qa 1 trom Exercise (Short Questo is 

Q?7. Describe the applications of fermentation in the field of fe: nerted 
foods, 

Ans: Applications of fermentation in ferment::d foods: 

Fermentation ofien makes the fecd more wirticus more digesible and 
taster It also tends lo preserve the food lower yj the nacd for refigeraton The 
following groups are Meluded in the fermented I> ds 
i. Cereal products: 

Bread «s the commonest 'ype of ferr onted cereal product Wheal dough + 
farmenied by S cerevisiae Rinne wih some actic acid bactesa 
ii. Dairy products: 

Cheese anc yogurt ave important fermentation products Cheesc +s formed 
when @ milk prote.” 8 coagulated This nappens when the acid produced by ‘act.c 


ta 
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acid bacteria reacts with muk protein Yogudt 1 made trom mik by dfferent ache 
ach pactena 
iti, Fruit and vegetable products: 

_ Fermentation is usually used, along with sali ang acx) to preserve pickle 
fruits and vegetables 
iv. Beverage Products: 

Beer ts produced from cereal grains which have been malted dned and 
Ground into fine powder Fermentation of the powder is done by yeast Tres process 
breaks the glucose present m powder into pyruvic aad and then imio ethanc! 
Grapes can be directly fermented by yeasts to wine 
Q8. Name any two industrial products made by fermentation. Also 

describe their uses In the industry. 

Ans; Sce O # 2 from Exercise (Short Questions). 

Q9. What is a fermenter? What are the two types of fermentation 
carried out in fermenters? 

Ans: See Q #2 from Exercise (Understarding the Concept) 

Q10. What are the Advantages of using Fermenters. 

Ans: Advantages of using Ferrnenters: 

For each biotechnological process. the environmen provided 16 the 
organisms must be morntored and controled Such a controlled environment rs 
provided by ferrnenters 

A fermenter optimizes (he growth of the onganams by controling many 
factors bke nutrens, oxygen. growth intubdors, pH and temperature 

A fermenter may hok several ihousand Idres of the growth macum So 
fermenters allow the production of matenals = bulk quanthes 

Massive amounts of medicines. msulin. human growth hormone and other 
proteins arg being produced in fermenters and thre production proves much 


Irrex pensive. 
| Interesting Information | 


The design and srrangemenis for continuous fermentat'on are more complex 


Interesting Information 


In fact fermenter constitutes the heart of any indusfnal fermentation process 
Q11. Give introduction and objectives of genetic engineering. 
Ans: Introduction of Genetic Engineering: 

Genete engineering or recombinant DNA technology involves the artificial 
aynthesis, modification, removal, addition and repay of the genetic matenal (DNA) 
Genetic engineering developed in the mid-1970s whan it became possible to cut 
ONA and to transfer particular pieces of DNA from one type of organism ito 
another As a regut, the charactenstics of the host organism could be changed If 
host organism & a microorganism. such as a baclerum. iv transfered ONA 1s 
muttiplicd many umes as the microorganism multiplies. Consequently fm possibie 
to obtain milions of copies of a specific DNA made a bactenal cel 

ives of Genetic Engineering: 
ee important atcines of genetic engineenng are as follows 
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j. Isolation of @ particular gene of part of a gene for vanous purposes Such aS 
gene therapy 


il, Production of particular RN A and protew molecules 

iti, improvement m the production of enzymes drugs and commercially 
important organic chemicals 

Production of vaneties of plants having parbcular desirabe charactenstics 

¥. Treatmant of genetic defects in higher organisms 

Qi2. What basic steps a genetic engineer adopts during the 
manipulation of genes? 

Ans: See 0 #4 from Exercise (Understanding the Concept) 

Q13. In biotechnology, what is meant by Genetically Modified Organism 
(GMO)? How ts it made? 

Ans: See 0 #5 from Exercise (Short Questions) 


Q14. Describe the achievements of genetic engineering in medicine, 
agriculture and environment. 
Ant: See CO # 3 from Exercse (Understanding the Concept) 


Interesting Information 


Before genetic engm@erng. 500 000 sheep brains were required to produce 
5 mg human growth hormone 


Q1S. What are single ceil proteins? Describe their importance. 
Ans: See Q #5 from Exercise (Understancing ihe Concept) 


Interesting Information 


It 1§ known as single cel protein because the microorgamsms Used a8 production 
are unicelar mdnaduals. 


SCP 35 gaining pacaharig day by day because Tequires tirruted land area for 
production 


| REVIEW QUE ESTIONS | 


MUI ‘TIPL I CHOICE 


1. Find the correct match for the fermentation product and the 
organism Involved. 
A Form acid - Saccharomyces B Ethanol. Saccharomyces 
C Ethanol -— Aspergius O Glycero: - Aspergiiue 

2. Which one is NOT an objective of genetic engineering? 
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A Producton of cheese and yogurt by lactic acid bacteria 
B isolation of a particular gene or part of a pene 
C Production of RNA ard protem molecules 
D Correction of genetic dcfects m higher organisms 
3. Which of these is an anti-viral protein? 
& Urokinase 8 Thymes 
C insubn D interneron 
4. The first step in genetic engineering is; 
A Growth of the genetically mosified o ganism 
B Transier of the Recombinant ONA ato the hosl organism 
C isolation of the gene of interest 
D Insertion of a gene mo @ vector 


a‘! Vaa- t 


|___ SHORT QUESTIONS _~ | 


1, How would you define fermentation with reference to 
biotechnology? 
Ans: fermentation: 
Fermentation is the process in which there 1s incomplete oxdabon-reduchon 
of glucose Fermentation has been in the knowledge of man since centuries. bul it 
was Debeved thal ¢ @ purety a chemical process 
Fermentation in Biotechnology: 
tn beginning. the meaning of fermentation process was the use of 
microorganisms for the production of foods (cheese yogurt fermented prckies and 
Sausages, Soy sauce) beverages (beers wines) and spits However in 
biolechnokgy the lerm termentation” means the production of any product by the 
Mase cukure of micrcorgamemns 
z. Nama any two industrial products made by fermentation. Also 
describe their uses in the industry. 
Ans: Industral Products: 


Products Microorganisms used | _____ Soma uses | 

Formix. acid | Aspergius ‘Used om textie dyemng leather: 

| “‘yeaimert efectroplating rubber! 
= re att 

Ethanc! Saccharaonyces Used solvent used in “ine! 


{ ' 
Glycerol 


suitor Gt eesecae and beverages | 
eed as sovent. used in the 
Producten of plastics cosmetics and 
sOaps Lsed In prining used = 
sweetener i 
| erylie acid ee ___ Bacitus Used in the producton of plastics _ ih 


_—- 


Sacchavonyces 
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3. What are the products of the two types of carbohydrate 
fermentation? 

Ans: Products of carbohydrate fermentation: 

i. Alcoholic Fermentation {by yeast) 

it. Lach> Acid Fermentation (by bacteria 

4. Give an example how biotechnology is helping for better 
environment, 

Ans: Biotechnology and Environment: 

Brotecinology 1s aiso beng used for deabng with environmental issues {ike 
PolkWION Control. development of renewable sources for energy restoration of 
degraded lands and bodiversity conservation Bactenal enzymes are used fo treat 
Stwage water lo purdy Microbes are being develooed to be used as bropesiicides 
thofertzers biosensors etc Such transgemrc microorganisms are also used for tne 
recovery of metals cleaning of spdied ois and for many other purposes 
5. In biotechnology, what is meant by Genetically Modifled Organism 

{GMO}? How is it made? 

Ans: Recombinant DNA +4 ansferfed to the target host in ths way host 
orgamsm 1s transformed into a genetically modified organsm (GMO: 

The GMO are provided sunabie culture medium for growth io give as much 
copes of the gene of interest a8 needed 

Tne GMO contams the gene of interest and manvfactures the desired 
praguct which 1s solaied from cudure medium 


‘UNDERSTANDING THE CONCEPT 


ome ev emeiinis amnion 


1. Define biotechnology and describe its importance. 
Ans: Biotechnology: 

Tk. . 3@ Of ning Orgarusms in sysiems or processes for the manufacture of 
useful products of for services for humankinc 
Old Biotechnology: 

Although the term biotechnology ¢ .ew the discphoe itself ig very of 
Fermentation and olher such processes which are based on the natural capabilties 
of organisms are commonty considered as old Dotechnoiogy 
Modern Biotechnology: 

Genetic engineering .@¢ te artificial synthesis modificato. removal add:ton 
and repa of the genetic material (ONA: 's considered as modern bolecnnology 
Scope and Importance of Biotechnology: 

The following are some areas of Ihe appication of botechnology 
i, Biotechnology in the Field of Medicine: 

In the field of medicine molechnolsgsts synthesized itpuly ang interteron 
{antiviral orcteing) from bacteria and reieased for sale A ‘arge number of vaccines 
and antibodies furan growin hormone and olber medicires have also beer 
produced Vanous enzymes are being synthesized for medicinal as well as induste4! 
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use Gene therapy (treatmem through genes} has become smportani m recent 
years Biotechnology also proved much beneficial in forensic medicine The sludy of 
DNA helps an the deniificaton of crmnals 

ti. Biotechnology in the Field of Food and Agriculture: 

Fermented foods (¢ g. pickles. yogurt}, matted foods (a g powdered mulk a 
mixture of barley. wheat flour and whole muik), various vitamins and dairy products 
are produced by using microsigaruems Wine and beer are produced in beverage 
industry Brotechnology has also revolibomzed fesearch activites m the area of 
BONncuiture 
Transgenkc: 

Transgenc (organisms with modified genetic set-up) plants are berng 
developed. in which desirable charactenstica are present ¢€g more yields and 
fesisiance against diseases. insects and hertxcides Transgenic goals. chickens. 
COWS give more food and mak etc. Many animals bke mice. goats. cows etc have 
been made transgeruc to gel medicines through their malk, blood or urme 
ii. Biotechnology and Environment: 

Biotechnology is also beng used for deakng wth envronnental sues. hke 
pelution control, development of renewable sources for eneigy, restoration of 
degraded lands and brodrversity Conservation Bactenal enzymes are used t0 Ireat 
sewage water to purify Microbes are being developed to be used as tropesticides 
bofertikzers, biosensors etc Such transgenic microorgamsms are also Used for the 
recovery of metals, cleanmg of spilled os and for many other purpcees 
2. What is a fermenter? What are the two types of farmentatian 

carried out in fermenters? 
Ans: Fermenter: 

A device that provides optimum environment in which organisms can grow to 
produce biomass snd to form the product ss called fermenter 
Types of fermentation carried out In fermenters: 

Fermentation 1 carned aut in fermenters. in the following two ways 
i. Batch Fermentation: 

In tts process, the tank of fermenter is filed with the raw materials to be 
fermented. The temperature and pH for microbial farmemation is properly adjusted. 
and nutritive supplements are added 


A batch fermenter 
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Af the material is steam slemtized. The pure cullure of microorgamsms 1 
added to fermenter from a separate vessel Fermentation proceeds and after the 
proper ime ine contents of fermenter are taken oul Fermenicr is cleaned and the 
process is repeated Thus. fermentation 6 a dscontinuous process divided ito 
baiches 
il. Continuous Fermentation: 

In ihis process. ihe suvstrate = added to fermenter conbnuously at 2 fixed 
rate This maintams the mcroorganisms wn growth phase Fermentation products 
are taken out continuously (Fig 17 4} 


[A continuous fermenter} 
3. Describe the achievements of genetic enginecring in medicine, 
agriculture and environment. 
Ans: Achievements of Genetic Engincering In Medicine: 

Vanous achevements of genetic engmeenng are as follows 
Human insulin; 

Human msubn gene was transferred mio bactena The genetically modified 
bactena became able to synthesize insukn Diabetics are now recerving this insulin 
Human growth hormone: 

in 1977 an & cok bacterwwn was created that was capable of synthesizing 
the human growth hormone 
Hormone Thymosin: 

The hommone ihymosn which may prove effectve aganst brain and lung 
cancer has been produced by genetically modhed microorganisms 
Beta-endorphin: 

Beta-endorphin, a pain kifler produced by the brain, has also been produced 
by genetic engneenng lechniques 
Vaccine: 

Genetic engineers produced a safe vaccine against the foot and mouth 
disease (a val disease mm cattle goats and deer) Silay many vacanes have 
been produced against human diseases such as hepatitis B 
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Interferons: 

interferons afe anti-viral proleins produced by celig infecicd with wruses In 
1980. siterferon was produced m the genetically modified macfourganisins tor thie 
first fme 
Urokinase: 

The enzyme wokmase wich is Used Io dissolve Diood clols has Duin 
produced by genetically modded mucroorganisms 
Haemophilia: 

Now « has become possitie 1o modify Ihe genes m the jiuansit egg cell Tiys 
Can jead to the elation of nhecte- vspascs ke hacmophia 
To cure biood diseases: 

Genet engneenng techques cant also be used to Cure bioad discases he 
thalassemia and sickig-celi anaemia which sesut Irom deliccis m single goncs 
Normai genes could be Iransferred into the Done marrow 
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Achievements of Genetic Engineering in Agriculture: 
Fix nitrogen: 

Genebc engineers have developed plants that can tm mitrogen directly from 
ide atmosphere Such plants need less ferbhzers 
Achievements of Genetic Engineering in Environment: 

Genetic engineering ss aiso beng used for dealing wih enwronmental 
$8UeS3 like polluin cantrol development of renewable sources for energy 
restoration of degraded lands and biodiversity conservation Bacterial enzymes are 
used to treat sewage water lo purdy Microbes are being developed to be used as 
bopestcides broferiizers beosensors etic Such transgenic microorganisms are 
also used tor ihe recovery of metats cleaning of spied oils and for many other 
Purposes 
4, What basic steps a genetic engineer adopts during the 

manipulation of genes? 

Ans: Basic Steps in Genetic Engineering: 

All ihe above mentioned objectives can oe obtaned by BOMe basic 
methodologies Such #8 
i, Isolation of the gene of interest: 

In the iwsi step the genetic engineer Keniifies the gene of interest m a 
done organism Specai enzymes called resinclion endonucleases. are used to cut 
the identited gene from the total ONA of donor organism 
li. Insertion of the gene into a vector: 

A vector & selected for the transfer of ihe isolated gene of imersat to the 
hosi cet The vector may te a piasmid (the extra-chromosomal DNA preseni 
many dactena) of a bactenophage The gene of meres! is atlached with the vector 
DNA by using endonuciease (breaking snzymes) and ligase Cowning enzymes} The 
vector ONA and the attached gene of interest are collecively called recombinant 
DNA. 

iii. Transfer of recombinant DNA into host organism: 

Recombinant DNA 1s transferred to the target hast fn this way hos! organsm 15 
transformed into 2 genetic ahy modihed organism (GMO) 

iv. Growth of the GMO; 

The GMO are proved suitable cullure medium for growth to gve as much copes 
of the gane of wierest as needed 

¥. Expression of the gene: 

The GMO contains the gene of mterest and manufactures the desired 
product which tt isolated fram cudure medium 
5. What are single cell proteins? Describe their importance. 

Ans; Single-Cell Protein: 
The pratem contem extracted trom pure or Mixed cultures of algae yeasts fungi of 


bacieria the mucro orgamsms are grown in fernenters where they produce a magn 
yield of prolemn 


Importance of Single-Cell Protein: 

a. Single-Call Protein (SCP) raters to the protein coment extracted trom pure o¢ 
mined cultures of aigae yeasis. fungi or bacteria For the production of single-col 
protems, ihe microorgemsins sre grown wm fermenters These microorgarusms utsize 
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& vanety Of subsiraie bke agncultural wastes wdusinal wastes natural gas like 
methane etc Microorgansms grow very vigorously and produce a high yeld of 
protein The protem content produced by mucroorganiams « also known as nove! 
protein of minifood 

b. Due to over-popuiation, the work is facing the problem of food shortage In 
future, the conventional agrcutural methods might not be able to provxte a 
sufficient supply of food (especady proteins) 

c. For a better management of food shortage problems (i humans and 
domeste arimats}. the use of microbes as the producers of single-cell protems has 
Deen successful on expenmental basis This technique was mtroduced by Prof 

Scnmshow of Massachusetts institute of Technology Scwntist and food 
lechnologists Ceheve that single-ce# profes wil subsistute the other proteim-rich 
foods i hymen and ammal feeds 

d. AH scientists recognize the significance of the production of single-cell 
protems The microorganisms grow very wgorously and produce a high yetd It has 
been calculated that 50 kilogram of yeast produces about 250 tons of protewm within 
24 hours Algae grown m ponds produce 20 tons (ary weight) of protein per 
acre/year This yield of protein mw 10-15 times higher than soybea%s and 20-50 times 
hagher than com When single-cell profeins ates produced by using yeasts the 
products also contain high vitamin content 

@. In the production of single-cell proteins. industnal wastes are used as faw 
materais for microorganisms It helps in controlhng pollution 

The use of single-cell proteins has good prospecic in future because they conlain an 
essential ammo acads. Morecver, the production of singe-cel projiems i 
independent of seasoral vanations 


e Satch fermentation: 

The drscontinuous fermentation process, divkied mio batches 

e Blotechnology: 

The use of ining orgarusms m systems of processes for the manufacture of useful 
products or for sernces for humankind - 

se Continues fermentation: 

A process in which cells o micro-organisms are maintained in culture in the 
exponent! growih phase by the continuous adddion of fresh medium that is exactly 
balanced by the removal of cell suspension from the buereactor 

« fermentation: 

The process in which there is incomplete oxdation-reducton of the organrc 
substrate (glucose) 

© Fermenter: 

A device thal provides optimum environment wm which organisms can grow to 
produce biomass and to form the product 
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e Genetically Modified Organism (GMO): 

The orgemem in wich DNA (gens) from some other organism has been transteres 
@ Recombinant DNA: 

Tre vector DNA and the attached gene of interest 

* Restriction endonucleases: 

Enzymes used to cut the gene from the tolal DNA of the organism 

@ Single—Ceill Protein: 

The protein content extracted from pure of mixed cultures of algae yeasts tung: or 
bacteria the micro-organisms are grown in fermenters where they produce a high 
yreid of protein 

© Transgenic: 

Organiems with modified genome genetic make-up, 

® Vector: 

(In Biology) The DNA (plesmud) or bacteropnage etc thal transfers tha isolated 
gens of wterest to the host cat 
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‘Chapter 
10) GASEOUS EXCHANGE 


Major Concepts: 

10.1- Gaseous Exchange in Ptants 

1f).2- Gaseous Exchange in Humans 

10.3- Respiratory Disurders a 
“ 


Q.1. What do you mean by gaseous exchange? explatm its importareg 
ARs. ¢i) ( astoms crchanpe. . mt 

Tie tascees of taking in oxygen and giving out of carbon digg Mie Stermed as guscous 
eichange. -* 

di} Cellular respiration = fc. 

Cellula: respiration is the process in which the C-H bondgua food are broken by oxidation 
reduction reactions and the energy is transfo inty AJP Ia aerobic respiration, oxygen 
1s used and there is complete oxidation of the rigat@age). Carbon dioxide and water are 
also produced in this process. “ 

(tii) Importance in breathing a 

The term breathing is used for the process @aromgh which animals take air in their bodies to 
get oxygen from it and then give out theair far geting rid of carbon dioxide. Thus breathing 
and respiration are not synonymous : 

(iv) Existence of life 
Organisms get the oxygen, meednd Yor cellular respiration, from ther environment and 
provide it to their cells. The carbon dioxide produced during cellutar respiration is taken out 
as - cells and ultimatelptug the body. So gaseous exchange is very essential for existence 
of life, 

Q.2. Hon Ae #ge occursin plants? 


, 


- 
7 


Ans. Gasegus¢ in plants 
Plants havesnc orgins of systems for the exchange of gases with the environment Every cell! 
of the plant leedy exchanges gases with the environment by itsown. 
{i} Stormates , 
These are small opening in the walls of the : 
Icavgn, The leaves and young stems have 
stipat in their epidermis. The gascous 
¢xchange occurs through these stomuta. 

> The mechanism of gaseous exchange in 
leaves 
The inner cells of feaves {mesdphyll) and stems 
also have air spaces among thers! which help in ie Raat 
the exchange of gases ace 
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‘. Leaf cells fi : 
, ace Gwo situations During the daytime when the mesophyll cells of eaves are 
a carrying out photosynthesis and respiration side by side, the oxygen produced in 
A photosynthesis as walized in cellular respiration. Similarly the carbon dioxxir produced 4 
: during cettular ere is utilized in photosynthesis. However, during aight when there 
is Ro photosynthesis occurring, the leaf cells get ox from the environment and relexse. 
‘ carbon dioxide through stomata. oa ms “ | 
(49) Ceperems exchanger Im stem: 
In woady stems and mature roots, tht entire surface 1s covered by bark which is impery j 
. JOUR 
0 gases of waler However, there arc certain pores in the Layer of bark. These age esed Lbe 
, benticels The lenticels allow a:r to pass through them. 


19) Gaseous exchange in roots: 
Gases diffuse mt and out of the t T the 
soil dine the ; t gencral sifades young roots. The gases are found in the 


hapypeane information 


tt én vowty stems and jatuct! some poteour exchen alts 
aT, : ‘ec occurs throngh the cuticle 
The beatwets are more raised than the genera! suriace of the stem 
a - ’ 
OM Vrites H@pscows richenge in humans. 
s. Coneediy age in hema: 
o humans iJ higher animals the exchange of gases us carried out the 
resptratory syst. The respiratory system is divided into two pwrts. “i 
(a) Thesirpassageway (b) 9 The lungs. 
ia) Ube Afr pastege nay: 
. Tag Passage way consists ofthe parts through which the outside etr comes mn the hungs and 
efter Be exc of gases 1! goes out This Of air consests of I 
; “ty Tecainnes passage of air the following parts, 
x The noseencloses the Nasal cavity. | opens to the outside throu the openmngs called 
— the Nostrils. The nasal cavty us fivided into two portions by a wall. Each porten etfioed be 
fine huurs end mucous which filter the dust pertscies from the air. The mucous alan mosstens 
and warms the incoming air and keeps its temperature nearty equal to that of the body. 
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The ar pesgag, ad und the lungs 
we 


(us) Peary As ai a 
ine the by means of two small openings call imict 
Fae ae ee eee rscales pasaeet nix! ts common to both food and ai, It extends to 
the opening of the oesophagitis amd fhe larynx a 
The air goes from the ph nto the darynx The glottis is a narrow operung at the floor 
of pharyax which | d larynx. 
a (M5) Laryax 


. 

laryns t paar So [cart _ It 1s present oerween pharynx and trachea. It 13 also 
cuiled vewee Two pairs of fibrous bands called vocal cords are stretched across the 
arvak. fhe voca] cords vibrate when the air passes through them. This vibration produces 


sounds. 
th) Triggpen a - 
LarPax.oor indpipe. !t is about 12 cm long 
gonneuesto the trackes, which is also called the w | 
sudewhich fics in front of the oesophagus There are C-shaped cartilagenous rings un the wall 
CMtraches. The cartilages keep the trachea from collapsing even when there ts no air 1 ff. 
(3) Broechl aiecetad 
' hea divides into two smaller tubes cal ron 
the chest cavtty, Ure trac 
pial. bronchus). The bronchi also have cartilagenous plates m ig walls. Each 
bronchus esters sto the lung of its side and then divides into smaller branc 
Reonchisict. = 
te ronchi continue dividing in the tungs until they make several fine twbes called 
brosachieles. 


Visit www downloadclassngtes.com fer Notes, Gd Peppers, Home Tutors, Johs, IT Courses & more. 
(Page 3 of 1D) 


Wnotten/Composed by: - SHAH ZAD IFTIKHAR Contact # 03 13-5665666 
Website: wean downloadclassnotes.com, E-mail: pagshahzadiRikhardamal.com 


BIOLOGY FOR 10™ CLASS (UNIT # 10 LONG QUESTIONS) 


Se 2 ee eSB SS See S242 SSB ST SS Bees SSS BeBe eS SF Se Sees BB SSB sees ee eeenana 
SS ee ee SS ee 


{vl} Abevlar ducts 

The bronchioles progressively lose the cartilages as become narrower. brouchio 
end as fine tubules called the alveelar ducts. = a - 
ivi) Aheet 

Esch alveolar duct opens into a cluster of pouches called alveoli. The alveol: form the 
respiratory surface in human body. Each alveolus is a sac-like structure lined by a single 
tayer of epithelial cells. It is bound on the outsxde by a network of capillaries 
The pulmonary artery from the heart containing deoxygenated blood enters the | apd 
branches uno arterioles and then into capillaries which surround the alveolr. These itn jotn 
together tO form the venules which form pulmonary ver The pulmonary vein carries the 


a, 


ts. 


frapartant information 


(t) The giottis is guarded by a flap of tissues called the epplottys 
dy; The vibranons im vocal conts and the movements af Nps, checks, 


and jw sounds which result in spect, Speech is inability thas onty 
suomi: ore is tf One of the Wtics which has put human 
begs naeerior to #1 * 


(iii) The trachea and the bronchi are also tined.with Mliated and glandular cells The 
Riancuder cells secrete mucus which mafetces tT and alse traps anv fine particles 


Ge The Leng: 


All the ntveoti on ane side ‘ 
rage : © Sik consti ea lung. The two lungs are present in human body, 
There 13.2 par af | wnthe tharacie cavity. i 
Agila arbanhirns sade The chost wall is made up of 12 pairs of ribs and 
ti) Diaphragm 
A thick muscular @rugture, called diaphragm, 1s presem below 
shightty smaller mad tes two lobes und the right hung ipoheiechiaeaiai ia 
is bigger with three lobes. They are spongy and 
elastic ofgans. The hungs alsa have blood vessels 
that are the branches of the pulmonary arterics and 
vems Bach lung ss enclosed by two membranes 
}, clked the outer pleural membrane apd the inner 
eral membrane. The membranes enclose a 
b which provides lubrication for the free, 
** expanding and contracting of the larigs. 
Q.4. Expisin the mechoalere of Srrathing 
Amt. She mechagiom of Aresithi: 
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The physical movements asocuted with the gaseous exchange are called breathing. Ther 
are two phases of breathing 1. inhalation and exhalation. 


1 Jespiraties or tuhalation bem 

: m™ OF 
Deel ateions, 

| 

It ts a process by which aur 1staken inside the body called as Inhalation * 
Stechaaism ef Inhalation \ 
During inspirabon, the rib muscles contract end ribs are raised. Al the aame ture ihe 
shaped diaphragm contracts and i lowered. These movements increase lad of the 
thoracs cavity, which reduces the pressure on hings AAs 2 result, the hun the ait 
peessure within them also decreases, The air from outside rushes 1nto- y lags 10 equalize 
the pressure on bath sides. / 
2. Eipiretion or Exhalation ™ 
Definition 
After the gaseous exchange se acca cabal in Exhalation. 
Mechanism ef Exhalstion 
The rib muscles relax brmgmg the ribs back to the posabon. The dizphragm muscles 
aso retax anc it gets its mised dome shape. Heid the space in the chesi cavity apd 


incTeases the pressure on lungs. The hang@cogeract dnd the air is expelled out of them 

+ «- Rede eI respiratory ceater ia Breathing 

ee Seen Es ae cae cae a tee al rest. The rate of 
breathing 1s controlled by center in the brain. The respiratory center is 
steered epeinaatlpy ide it the blood. When we do exercise of some 
heed obscss sence cots co cellular respiration a{ greater rate. It results in the 
production of more Pa Ree 16 Teleased tn the blood. This greater than normal 
copremtratiun of carbag stimulates the respiratory center of brain. The respiratory 
center sends messages $9.88 rib muscles and disphragrn to increase the rate of breathing so 
that the excess caren didxide present in blood can be removed out of body. During exercise 
or other hand phySteaPworks the breathing rate may increase up to 30-40 times per minute. 
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important information 


The breathing movements wad 
seme Intra lutdialg unter: to alarge extent However, we Can control the rate = 


- What are Respiratory Diserders?- F agai fythe causes and tympiens: of 


» Rraachith. ie. 
\e. Respiratery Disorders: There are a gts of respi 
people. The percentage of such disorders y high sn Pakistan. [tin due to the more 
concentration of air pollutants no1onty in eypban but also in the rural atmosphere 
Broachitis | 
Bronchutss is the iflamenatian broach: cessive 
broncluoles. It results j i 

secretions of + ee i sani 

ie Of mucus into the wba, to the swelling of tubular walls and narrowing of 


bee { auses of Branch it, 
tis caused by viruses, Bagteria or posure 
chemical iri it sacks e 
tip catalan, 4 on pei 


There are two tndigr types of bronchitis acute 


tases. % 
14) Seg te Mmochitts 


The sty Bronchitis usuatly lssts about two 
weeks and patients recovers with no 
ent damage w the bronchi or 


“MbRachioles, 
61 Chreale bremchitls | 


US ut 


to: Vian sb rea: 


m chronic bronchitis, the bronchi develop chronic inflammaton. tt usually lasts for three 


Months to two years. 
: A 
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ult Syeaptomes of broackwit 
Symptome of bronchitis include # cough, mild wheezing, fever, chills and shortness of 
breeth (especially when doing hard job). 
Importaet information 3 
The maportty of people diagnosed with chronic bronchitis are45 years of age or older. . 
~ -a ve 
Q.6. Whats Emphsiema’ Give ka 4 mptome, ae 


— 


inv bephysemes we, 
ane aepeboeens ay halt sort onal ag, dopey bar 
1 


surface area for gaseous exchange. As lung ussue breaks down, the Pot come back 
to their original shape after exhalation. So air cannot be pushed is trapped in the 
hangs. : > 
Symptoms of emphyerma 


The symptoms of emphysems include shortness of breadth, fatigue . TECLETeNt respiratory 
infections and weight Ines. By the time the symptoms of emphysema appear, the patient has 
usually lost 50% to 70% of bus hg nssuc. The level of oxygen in blood mary get so low that it 
Causes scious 
Q.7. Whats Paexmonia? Give ie causes anctixmedie. 
Ans. Pa ote 
Pocumonig #an infection of lungs. If this infgstion affects both lungs, it is called double 
PRCURROTLA 
Coltad dPteeiitends 
The moet common cause of pneumonis is a bacterium, Streprococess prewmomiar Some 
viral {en fluenza virus) and fungal infections may aiso lead to pacumonss. 

eal When the causative organisms enter the alveoli, they settle there amd grow in sumber. They 

\ break the tissues and the erea becomes filled with fluid and pus. 


The 

The symptoms preutnonia inchide 4 cold that is followed by a high fever, shevering. and # 
cough wath . Patent may become short of breath. The patent's icin cofour 
may change dusky or purplish. #1 1s duc to poor oxygenanoa afblood. 
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Vaccines of Pacumenia 
Vaccines are available to prevent preumonta caused by S : age 
in that of this type of : by S. prewomomiae. Antibiotics are used 


4.8. Whatis Asthma? Give its ry mptones and remedies. 

| ast Asthma 
Asthma tt a form of allergy, mn which there is inflammation of the broachi, more ucoug * 
production and narrowing of the airways.’ : ‘ 


If asthma patients, the bronchi and becoine sensitive to different allergens 
pct show sh gperrspondi reponse y pdt ‘ condition, = ov 
paticnt feels difficulty mi breathung, th = ne —— 


The chentieala with ability to dilate the bronchi and 
bronchaoles are used in the treanment of asthma Such 


jr@fe given in the form of mhalers. . 
{ . What is Lung Cancer? CAveite symptoms apatite explain passis¢ senoking, 


wag ¢ ascer 
\ Lang cancer is 9 disease of uncontrolled cell divigions i the tissues of the | 
a1 The celis 
Continue to divide without any control and form namours. The celtular sh § 
tavade adjacent nemues beyond the hmgs. ee 
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Symptoms of Lang Cancer 

Tie mosi common symptoms are shortness of breath, coughing and weight loss. 

Caases of Lang Cancer \ 
The min causes of any cancer inchide carcinogens (such as those in cigaretic smoke}, ~ 
ronizing radiation and viral infection. Smoking is the main cause of hing cancer. This risk of + 
tung cancer ts significantly lower in nonemokers, Cigarette smoke contains over 50 kno 

Carcimogens ; 

Passive coking “ 

Passive smoking (the inhalation of Cancerous -smoke from another's smokmg) ans fl 

ceusc of lung cancer. The smoke from the buming end of a cigaretic is more 


the smoke from the filter enc. \. 
‘ir 
, aed : 
™, 
i) 
| 
1 -- “th . 
5 
Impertent infertiation 
() Lung cancer is the mast common cMiPqof cancer-related deaths and ts responsitve for 
more than f.3 milion deasks annuity. 


ff} Ifa person stops smoking. théhance to develop cancer decreases as damage to the 
fuumgs is repeired and comjantendnt particles are gradmally removed 


q at are bed clictts Booking? 
ti) gy ee. ~ aa we to the chemicals in cigarettes end smoke; Tobacco smoke 
t chernicals, out of which at least 50 are carcinogens and many 


cange af death among smokers But 
1 PM pot git. Cigarette amoke 
eifects’ the body from head to toe. 
Senpkers have a much higher risk of 
developing a umber of life 
threalening diseases. 
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dK) =F ffectiof Smoking 

Smoking may also lead to the cancers in kidneys, oral cavity, larynx, breast. bladder and 

pancreas etc. Many chemicals in tobacco smoke damage the ais passageway: which leads to \ 
emphysema and other respiratory disorders. o* 
(ly) Effects of Smoking in cireulatery system \ . 
Se oe ee " 

smoke lessens the oxygen-carrying capacity of haemogiobin. 

is))0 The Aricriescterotis, 

Many other chemicals in smoke increase the production of blood platelets. When 

are more than the normal numbers, they make the blood viscout and xt cag ' 

arteriosclerosis. * 

10) letectinns tn lungs . 


Smokers are al greater nisk of dev cloping safectrons, particularly im the ant 


smoking increases the risk of tuberculosis by two to four times, and o 13 by four 
(v8) Effectyon bralth ig ‘ 

Smoking is also responsible for weakening and starning the logs is 2 to 3 times 
higher in smokers than in non-smokers. rr . 


isthiy) Effects of wnekiag on social Hic : ho 
Smoking atso effects the social fife of a person face social un-scceprance 
because other people may not wantto be exposed to smhoke 


Impartaat 

(1} Nicotine is a powerful posos and fe used as an insecticide in thepast When 
inhaled through tobacco 5 hes our circulatory svstem and nat only 
hardens the wails of the art Bisa dumuges the brain tissues. 

ii} §©=Accerding fo the HHO, t, of smoking have declined in the developed world 
in the developing world i ihe tee 3 4% per vear as of 2007. 

{iti} The Horid Neo Tebeces 
The World No Tobadag Do i: celebrated om the 31” of Mav every vear. 

(iv) benariraesil exposed fo second-hand smoke {passive smoke} ot home or 

¢ Mer rt disease risk by 25-30% and their hung canver risk by 20- 

708 . 
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Chapter 
HOMEOSTASIS 


Major Concepts: 
11 1- Homeostasis in Plants 
14.2- Hormecetasis in Humans 
11.3 Urinary System of Humans 
: }34- Otsorders of Kidney 
ae & Sie dlaued Tpit asas, Gite) versus forms of Homecestasis? 
: He sis: 
Humeustasis may be defined as the maintenance of the imtemal cundseengol body at 
equilibrium, desprte changes in the externaf ens iroament. 


Example 
The core temperature of human body remains at about 37°C despite Huctuatious in the 

sunToundinig aur temperature. 

Example 2 


lions do not change 
ioning of enzymes. 


Oxmaregalation: [t is maintenanse af the amounts of water and salts in body flurds 
{1 ¢. blood and tissue fluids). The roletive amounts of water and salts in body fluids and 
inside cells control the processes of diffusion and osmosis. which are essential for the 
functioning of cells. 
: Techmerceulation: The maintenance of wtemmal body icmperature is called 
thermoregulation The enzymes ofbody work best at particular temperatures. Any change in 
body temperafurc niay affect the tunctioning of enzymes 
’ Bucretiwg:  Flacretron ts also a process of homeostasis. In this process. the 
metabolic waste atc climinated from body to tamtain the imtemal conditions at 
equilibrium. 
Im 


Vetabolic waste means any material that is produced during body metabotism and that 
way harm the body: 


Flaw to tavis okcurs in plants? F iptain the arious mudes ef Homeostasis 
rH tavhs ie Plant 


Plants respond to environmental changes and keep their internal conmdhtions constant 
mmcostasis. They apply different mechanisms for the homeostasis of water and other 
“Y cals (oxygen. carbon dioxide. nitrogenous materials etc) 
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EviraC archon divide and Ons en nay de ics 
i ee oo soils oxide produced during cellular respiration Ws utilized in 
: bence il is not a waste product 
sarangi hecause there 1s no utilization of carbon dioxide li ann from = 
tissue cells by diffusion In leaves and young stems, carbon dioxide escapes oul throu 
_In young roots, 
en dacids auffases through the general root surface, especially through root hats 


Rote of Mesophyll 


produced i -product of 
i wn mesophyll cells only dunng daytime, as a by-pr 
a nihn Afler ets utilization in cellular réspicatiam, the mesophyil calls remove the 
extra ammount of oxygen areee stomata 
doth yea Moai 

: eee aash water from soil and it is also — in bo body dunng cellular 
Tespt . Plants store amount of water in thear cells for tungiarty . 

"Exe water 5 phat from plant body by transperalion. Al might, transpiratke 
usually does nat occur because most plants have their stomata closed. If there is a high water 
content in soil, water enters the 
roots and is accumulated im 
xylem vessels, 
Gettation 
Some planis such as prassts 
force this water through special 
pares, at keaf ups oF 
edges, and form drops. The 
appearance of drops of water on 
the tps or edges of leaves is 
called guttation 


\ ee, MeLabulic Werstes: re 

Pants deposit many metabolic wastes in their 
bodies as harmless insoluble matenals. For example, 
calcium oxalate is deposited in the form of crystals in 
he leaves and stems of many plaals c.g. in tomato 


Psecdsine of Leaves 


in ees which shed them leaves yearly, the excretory 
art removed from body during leaf fail. 
Oxher waste matens!s that are secoabae by rai 
eckar, 
plants are resins by coniferous trees, gums cee ee 
laex by rubber plant and mucilage by camivorous p 
asi hy Ae pc 4 cut tree Latex being extracted from a Wee Mucilage drops on 
carnivorous plant. . 
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Important Information 


The removal of excretory producis is a secondary fiction of leaf fall. If the leaves are 
not shed, the caicivm oxalate just remains as harmiess crvstals in the leaves. 


Important laformatios 


ts the foss of water from plant surface in the form of vapours. Guttation 

is not to be confused with dew. which condenses from the atmosphere onin ay pe a . 

bal — | 

Q.3: Write a note un Cnmotic adjucgmiemt ia Pianis. A 
Aas: Osmotic adjustments in Plants: Ou the basis of the 

available amount of water anki salts, plamts are divided into three f 


groups. 
\ Hsdrophsites; 

Hydrophytes are ihe plants whuch live completely or 
partially submerged in freshwater. Such plants do not face the 
problem of water shortage. They have developed mechanisms for 
the removal of extra waier from thett cells. Hydrophytes have 
broad leaves with a large number of stomata on thetr upper 
surfaces. This characteristic helps them to remove the cxtra 
annount of weer 
bE sample Then common example ofsuch plans os ce: 

Zz. = Nevigidey tes: 

XMerophytes live in dry environments. They possess thick. 
waxy cuticle over their epidermis to reduce water loss fos 
ipternal tissues. They have bess number of stomata to reduce the 
rate of transpiration. Such plants have deep roots to absorb 

4 Maaxufowen water from soil, 

~; ‘wcculent Organs: Some xerophytes have special parenchyma 
cells in stems or roots in which they store large quantaties of water. 
This makes their stems or roots wet and juicy, called succulent fj 
orgaat. . 
brsmople ( acti (Singular Cocnes) are the wunmimess so 


such pHanis 
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'- dermis insulates ihe body. Contraction of small 
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3. tHHulophs tes: 

Halophytes live in sea waters and are adapted to 
salty environments. Salts enter in the bodies of such 
pasar to their higher concentration 1n s¢a water. 

sample 
On the other hand, water tends to move out of 
ther celts unto ihe hypertonic see wales. 
When salts enter into cells, plants carry out active § 
transport to move and hold large amount of salts in 
vacuoles. 1: 
Salts are not allowed to move out through the sem-permeable membranes of “ac yeles. Sa 
the «ap of vacuoles remains eves more hypertonic than sez water. In man does not 


move out of cells. Many sea grasses are included sn this group of plants. 


s Important Enformation 


t=" 
of water from hypotonic solutions {Stag aotuie concentration) to 
(higher soluie concentration), through samypermeable membrane. 


atis HomromMusisin Humans? ¢ srtaumbertg iy rrans ul Rowirerstays 


: Momentahs in Haman: 

Like other complex animals, humans hes ¢ hightydeveloped systems for hameosiasis. 
The follow ing are the main organs which wodkdoragmcostasis: 
(7) Lungs remove excess carbon choxide aectkeep it in balance. 
(i) Skin performs role in the maintegagce of body temperature and also removes excess 
water and salts. 
(itt) The kidney filters excess ween shes, urea, ure acid etc from the blood and forms 
une. 
(th «= Releof Skin in Homecents te. 
Human'‘s skin consists of two-lapers. 


(aj, Epideramuis: 
Epidernus is tag iter protective tayer without blood vessels. 
ib) = Dermis: 


While dermis is the inner layer contaming 
btood vessels. sensory nerve endings, sweat and 
of) glands. hairs and fat cells. 

Regulation of bedy temperature 
Shin performs important role in the regulation of 
Waddy temperature. The thin layer of fat ceils in the 


muscles attached to hairs forms ‘Goosebumps’ ft 
creates an insulating blanket of warm air 
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Fuactiens of Skin 


Skin helps tn providing cooling effect when v4 cul 4 produced by sweat glands and excess 
body heat escapes through evaporalion Metabolic wastes such as excess water, salts, urea 
snd onic ackd arc also rome ed Insweat 

a lungs: 

(har cells produce carbon dioxide when they perform cellular resporatron. From cells, C) 
varbon dioxide diffuses into isuc ftuid and from ther, into blood Bloud cares carbon , 
droxide to tungs from + here i cs cemoued int air 
oe Whatis Urinary Ssstemef Humans aad captain We stryy ture of Kidnes, We 

> LRIN ARS S'STENSIOEGIL MEANS: : 

we The cterctory system of bunians 4s also called the winary system. I ts furaed jofone 
parr of kuineys. 9 pair of ureters. a unnary bladder and a urethra Kidneys Slte@r hiood 
prodzee unne and the ureters carry unne from hidnexs 10 unmary bladder Tee bladder 
temporarily stores unioe until at 15 released from body. Urethra us the 8 carries asine 
from urmary ‘ladder i the outside of body. = 
(. Serecture of Kidney: “se 7 

Kidneys are dark-red, bean shaped wyrtis. Each kidney is omttong, $m «ide and 4 
cm thick and' weighs about 27 grams They are placed agaigst the back wall of abdominal 
cavity just beluw dhaphraem, one on cither sede of verichag) cfg They are protected by 
the last 2 ribs. The left kidney 1s 2 little higher than thesigi 
Hilus: The concave side af kidnes faces serichral eglumgn There 1s 3 depression, called 
hides, near the centre of the concave area of kagney. Thiges the area of hedney through which 
ureter feaves kidaey and other ctructures inclydiag bload vessels, lymphatic vessels and 
nerves enter and leave kidney. The hingitudinal station of the kidney shows mo regions 
(a) ReasiCartes: Renal cortes 15 ticQquit past af 
kidney acd 1 ts dark red im colour 
(>) Real Medulla: Renal tiedailiegs the inner pert 
of kidtiey and 1s pale red tn coteur, 

Pyramids Renal medulla wm.its of several cone 
shaped arcas called scual pytamids. Pelvis Renal 
pytamids project into & funnel-shaped cavity called 
renal pets is. whichis Maybase ul sreter 
"Nephron: Flag fupetonal unit of the kidneys is called 
acphron. They oy per one million nephrons un cach 
kidney. The Se ee renal 
Sorpuscig ane vena! tubule. ' 


¥ 
on 


~~ Ravel artery — : ermal coppatayin 
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(11 Renal Cerpuscle: The renal corpuscle is not tubular and has two parts = i.e. 
glomerulus and Bowman's capsule. 

(at) Glomeculas: Cleeer ulus is anetwork of capi)lares. 

tb) Bowman's capsele: Bowman's capsule is a cup-shaped structure thal encloses 


gtomerulus. 

(2) Renal Tobule; Th. renal tebule is the part of nephron which starts after Bowrgan's 
capsule. 

Prowtmal {om viuted Tnbule: The first portion of Renal Tubule is called the proximal 
cons tuted tubule: 


loop of Henle: Next portion of renal tubule is U-shaped and 1s called the Loop of Henle. 
The last portion of renal tubule is the distal convobuted tubale. 
Cokecting Duct: The distal convoluted tubules of many nephroas open in a single 


collecting duct. 
Papillary Ducts. Mary collecting ducts join together to forma several hundr=4 papillary 
ducts which drain into rena elvis, i) ae 
Cometenadmaine = € tubule 
Glomeruius 
Bowman's capeale 


Q).6: are the fumcttons of Kidnes? Alse etplatn Osmmorcguiatory Feactinna of 
“ bide. 
s: ) buectioniag of Kldnes 


~“ The main functionof kidney is urine formation, which takes place in three steps. 
(a) Pressure Filtration 


The first step is pressure flitration. When blood enters the kidney via the renal artery, 
aN it goes to many arterioles, and then to the glomerulus. 
Gtomerular Filtrate: The pressure of blood ia very high and so most of the water, salts, 
glucose and urea of blood 1s forced out of glomerular capillaries. This material passes unto 
the Bowman's capsule and is now called giomernlar filtrate. 
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(eb) «Selective re-absorption: 

The second step is the selective re- 
absorption. In this step about 99% of the 
glomerular filtrate is reabsorbed into the blood 
capillaries surrounding renal tubule. It occurs 
through osmosis, diffusion and active transpori. 
Prochmal euwrvetaped tabules 

Some water and most of the glucose is 
reabsorbed from the proximal convoluted 


tubule. Here, salis arc reabsorbed by active 
ensport and then waler follows by osmosis. 


Descending mb | en” 
The descending limb of loapof Henie allowsthe | ~~ ~thoning ceptions 
reabsorption of water while ay 

4 
Ascending limb 


The ascending limb of Loop of Henle allows the saibacrtion of salts. The distal 
convotuted tubule again allows the reabsorption of watet into the blood. 
ic) Tubbutar Secretion: The third step is the Sabyiiar secretion. Different ions, creatinine, 
urea etc. are secreted from blood into the filtrate in renal tubule. This is done to maintain 
blood at a normal pH (7.35 to 7.45). 

Urine: After the above mentioned s#eps. the filtrate present in renal tubules is known 
as urine. [i moves inio collectng ducts amd then into pelvis. 


Jpupertani Information 


Af the final stage urine is only i*% of the originally filtered volume. The typical volume of 
urine produced by un average adult is around } 4 litres per day. 
Ee Oo 
Sotwul chemical composition otiuitat 
saree: NASA Contracter Report 


a Osmoreguintor benction of kidney: 
Osmorcgulation: Osmoregulation is defined as the regulation of the concentration of water 
and salts in blood and other body fluids. Kidneys play important role tn osmoreguiation by 
regulating the water contents of blood. It is an important process as excessive loss of water 
dilutes them. 
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Hapotank Medium: When there as excens water in body flutds. kelacys funn dilut 
(hypotonic) urine For this purpose. kidneys filter more water from glomerular capillane . 
inte Bawmian's capsule Similarly bess water 1s reabyarbed und abundant dilute unneg 
produced. ft bangs down the volume of body Hurds to normal. 

Hspertente Sliediam- When there is shortage of water in body fluids, kulneys tear te! 
water from glomerular capillaries and the rate of reabsorption of water is uncicaged Ds 
filtration and more reabsorption produce smal} amount al vuncentrated (hypertonig anne 
It encreases the volume of body fluids to nomtal. This whole process s — kormons 


sontrul 
().7: Whatare disorgetsol kidtes ’ Werte analy, 
AT) Kidaes Nttines 2p hidaay tefiure 


ns: (. Disorders of Kidney: The process by which a Kidiet4y usefit for ils functions 1 
called disorder ofkidncy There arc many dierent kidney nn Sed 
J Kitines Stones: 

When unne becomes concentratcd. crystals oF salis ¢.g calcium oxalate 

calcrum and ammensum phosphate, ure acid cg. are rng int Such large crystals canne 
pass in unne and form hard deposits called kidney woneg. Most stones startin kidneys Som 
may teavel to ureter or unary blades : 
¢ auses of Kidney Stones: The major caysesofhidnty siones are ays, dick [contaming mor 
green vegetables, salis. vitamins C and m Cweurting urinary tract infections, less mtuke o 
» alcr, and alcohol consumpikm. 
Sv mptoms of kidnes Muncs: | héey Aaptom of kidney stones anc hake ses ere pain in kur: 
or in lower abdomen, vomiting. fre qc NT urination and foul-smelling unne with blood an: 
pus. About 9s of all kiincy sfpn@cin pass through the unnary system by drinking pient 
of water [n surgical icatmeng, (ga flected arca is opened and stonets) are remo. ed 


Litkotripsy 


Lioctopsy is anothes maghod for the removal af kidney stones. In this method, non-electrivi 
shock waves from cemnide are hombarded on the stones in the unnary system. Waves hit th 
dense stoncvaned break them. Stones become sand-like and are passed through urinc 


Important Information 


Aly Mase af-Farahi (872-951) was a prominent scients! who wrote many books the 
contained formation ahout kxiney diseases, The genius Abu al-Qasim Al-Zahrawi (how 
as Albucasss 936-1013), is considered to be islam's greatest surgeon who invented man 
sufgical procedures iciuding the surgical removuil of stones from ihe wrinary bladder Hi 
enciclopedia, Al-Tasnif (“The Method") cyntained aver 200 surgical medical mstrument 
he personally designed. 


y 
2. Kidars (Reaal) Failure: 

Kidney failure means a complete or panial failure of kidneys to function 

Causer af Kidacs Faiberc: 

Diathetes mellitus and hypertension ure ihe Icading causes of kidney Gsilure In certat 
cases, sudden interruption in the bleod supply te kidnes and drug overdoses may also res 
tn kidney failure. 


Visit www downloadclassngates.com fer Notes, Qid Peppers, Home Tutors, Jehs, IT Courses & more. 
{Page 8 of 9) 


Wnotten/Composed by: - SHAHZAD IFTIKHAR Contact # 03 13-5665666 


Website: wean downloadclassnotes.com, E-mail: pagshahzadiRikhardamal.com 
BIOLOGY FOR 10™ cLass (UNIT # 11 LONG QUESTIONS) 


Se 2 eB BSB SS SBS 2422S SS Bees SSS SB ees FS SF SSA SB seen eweeena es 
Se ee ee 


Symptom af kidney Failure: The main sy mpiom of kxincy failure ts the high tevel of urea 
and other wastes an blood. whech can revult in vomiting, nausea. weight loss. frequent 
ucration and blood in ucne Excess fuids in body may also cause swelling uf tegs. feet anja), 


face and shortness of breath. * 
Pecatmiperts oO Mata Fates The kidney failure ts treated with dialysis and Ket _" 
transplant . oe ‘ 
(a) {Heiven. Dialysis means the cleaning of blood by aniftcial ways *weten 
methods of dralysis. ie 


me Pee 'tetue a} [Ppade sis 
tm this type of dialysis. the dialyses Mud is 
pumped for a time into the peritaneas cavity which is 


the space around put 
This cavity ts lined by pentoneum. Pentoncum i 
contains blood vessels When we place dialysis fluid ps peel Secon: 


tn pentuncal cavity, wave materials from pentoncal 
blood vessels diffuse into the dralysis fluid, «hich is 
then dramed out This type of dialysis can 
performed at home, but must be done every day. 
4 Vda tveal. stasis : 

In haetsn dialysis, patient's blood 1 
through an apparatus catied dialyzer. The dial Ser contains long tubes, the walls of which acl 
8s 5cTru-permeable membranes 

Blood flows through the tgbétwhile the dialysis fluid flows around the tubes. 
Extra water and wastes move feond bad 


into the dalysis fluid. The cleansed dfood is Blood, Bitod 

then returned back to bas. giialvech ar 
Itoatount The hae treatments oo fe dad act 
are typically given ad : rae 


pt centres three y otf i 

Limes per week oe PVE 1 | 
(me) Kidaes Transplant Rta. a 

The dialyms needs to be repeatad after ami ; ie — = 


every few daysand)s unpleasant for patients oy + 

and aiteralagts. Another irestment for the ead cabal tid 

end-stage kidney failure 1s kidney leven = 

transplamtation. It is the replacement of Fi Wee 
viene damaged kidney with a donor ae 
althy kidney. 


Banuc Kidacy may be donated by 9 deceused-donor of living-donor. The dam 
nel be a relative of the patient. Before ransplant, the tissue proteins of donor 4 
matched. The donor's kixiney ts trunsplanied in patient's body and is connected * 
bluod and unnary system. The average lifeume for a donated kidney is ten t 
When a transplant fails, Ure patient may be given a second kedney transplant. 
the palient is treated through dialysis for some wulermedtury time. 

[rie olive leans tir’ oon Probtems ufier: transplant may inci 
rejechonamfections, imbalanges in body salts «hich can lewd tu bone problen 
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CO-ORDINATION AND CONTROL 


Major Concepts: 
12.1. Types of Co-ordination 12.4.Endocrine System 
12.2.Human Nervous System = 12,5. Nervous Disorders 
12.3.Receptors in Humans 


Q.1: Define Co-ordination. Give its examples and ty pes? 
Aas: C'o-erdination: 

‘The tissucs and organs in the bodies of muluccllular o 
independently of esch other. They work togelher performing their 
the whote body. This means that these activities are co-ord 
the organism to respond ty happenings in the wortd around ily ~ 


Exempt 1 hom 

why Yo which muscles work together 
hes hundreds of musclea to move his 
iformatian ftom his sense organs and 


as the needs of 
tian also enables 


One familiar example of coordination 
during movement. When a boy runs to catch a bel 
arms, legs and back. His nervous syity 


coordinates these niuscles. Due to this ation, ike muscles contract in Lhe correct 
scquer'c, power and length of time, is notall, Such activities involve many other 
kinds of coordination. . \' 
Exampk 2 N) 

. Beeathing and atc increased, blood pressure is adjusted, and extra heat 


is cemoved fast frong fie (dy. 

How teagipen’? Life activities are controlled and coordinated i.e. body works us 
one unit, ay iQ different organs and systems cooperate and work in harmony with each 
other 


; When we are writing something, our hands and 
:, work in collaboration with our muscies. eyes, 
thoughts ctc. sad then very intricate movements rexuit. 
Types of Co-ordination 
There are two types of coordination in organisms: 
(4) Nervous coordination: 
Nervous coordination brought about by nervous system and Co-ordination also takes place 
in unicellular organisms. The response to stimuli is brought about through chemicals. 
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he he cae bes Tegiee en te Ger be eed 7 ear ree 
Animals have buh the nervous and chemical coordination systems in 

their hodies while plants and otheramsnaisims has ¢ ony chemeal coordinaliass 
PUM RIANASOOIR 


CUM PALIN ATIF 


t 


eg 4 igo DLT Se 
suis RI SPONSE STIMEELS 


id thats Fi 
th Wohatiabe Me trerpsort tg. ser cliseation | 4rd ee 


Vne Co edinalied A lent 
Asourdinated achion has five coinpanents. 


_ Stmules  & Reecptor  ® Coordinator 2 > » Response 
‘ =c | 
Vehal happens when we huch a an. Pmipht have seer the flaw crs af sunflower 
plant moving towurds the sun What the reesan for atl thos? Touch, light vlc are 
faclues that can bong about cprta esin living orgagisms These tacters are called 


stunuli, We can deling a ste any Change wt casironment (external and internal), 
which can provoke a responge iigrorisin 


Exumples 


More examples (are heat, cokl, pressure, sound waves, presence af chemicals, 
ion tobyal pales etd, 

" ' 

Stimuly are tel by special organs, lssues or cells el body 


Fua ® 


or cxample sound waves are detected by cars, light is delected by eyes, chemicals in 
y are detected by nose and so on. The organs, tissues or cells which are specifically buili to 
detect particular type of timuls are called receptors. 


tas: t pif : 


These are the urguns that recen ¢ afannation fram receptors and serid messayes to Particular 
OTgENs for Proper zelen 


es es ee ee es ek es ese es ee 
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Example 

In nervous co-ordination, brain and spinal cord arc co-ordimators. They receive information 
and send messages through neurons in the form of nerve impulses. On Lhe other hand, in 
chemical coordinalion, various endocnne glands play the role of coordinators. They receive 
information an the form of varrous chemicals and send messages by secreting raicurf\ 


hormones in blood, 
rave BOP ds a teens 

These are the pasts of body which receive messages from courdinaten ques 
Particular responses In nervous co-ordination, neurons Carry Messipes lpong Go-gpainatots 
(bras and spinal card} ta muscles and glands, Which act as cffectoomy Iy migal co- 


ardinauinn, particular hormones catty messages from coordinators 
partscular larget Issues. tISSucs, which act as effectors. 


Example \ 
For some hurmones, nephrons act &5 effectors Simiterl land liver act as effectors for 


ne glans) lo 


many hurmoncs. 


1s) Resprtrits. 


On recesving the message from x clot performs action This aclion Is 


called response 


Frample ; ae 
thing very hot and the movement of the flower of 


The pulling our hand aiygy fi 

sunflower lowards light arlgepascs. Usually, nervous co-ordination produces immediate 
but short-living res ric chemical courdinstion produces slow but fong-lrving 
TESPOnses. 

2.1. Whato eis Sastuin ' é aphid The SUPRCeere af Nats 


poogs Sasicm 
vamcdct aTTHE Working Of iereoessystem The nervaus system 
ther higher umimals ts composed of two mayor components 1.6. 


Webel Nersaeds Sa NT ae 

Central nervous sytem comprises of co-ordinators 1.¢ brain and 
cord 
(ily Peripheral versus sy stein, 

Penpheral nervous systein consists of nerves Uhal arise from central nervous system and 
spread im different parts nf bady All these companents arc made of ncurons. Now we will 
furapenarnetie sructery anchemperof neverewrared then we weit pote thedivinuns of nervous 


pysicr. 
Nerve Cell or Neuron 
Nerve cell or neurons the unit ofthe nen ous system, The human nervous system consists al 
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bihoans ef ncurons plus supporting (neuroghal) cells. Neurons are specialized celis that ae 
ave ta conduct nen¢ impulses from receptors to coordmators and trom coordinators to 
elfectors. {h this way they communicate with cach uther aad with other types af body cells. . 


_ Mructure of Neuron N) 
The nucleus and most nf the cytoplasm ofa neuron is lucaied in its ceil badly. ( 
Dendrite 
Different processes extend aut irom cefl body These are called dendrites a © 
Dendrites conduct impulses toward cell body und axons conduct impulses iggy vapoe tel! 
body 
Schwannecells > Ny 
Schwann cells are special ncutyglial cells docated al regular mters al @ib Aa tons, 


Mytine Sheath 


Insome neurons, Schwann cells sevrete a fatty er f sheath, overaxons 


Nodes of Ranvier 
Between the areas of myclin on an axon, theregre TTinaled points, called the called 
t 


- the nodes af Ranvier. Myelin sheath ts an ins fe embrane coated with this sheath 
docs nol conduct nen ¢ impulse. 
Ir such a neuron, impulses ‘sump! over th 
impulses are called saltators (‘jumpin 


myelin going from nade 10 nude. Such 
ses. This increases the speed of nerve 


impulse. 

Types f Neurons: 

on the basis of their functio » are of 
lhree types; 

' Sescrs Mets 

Aensory neu ; snsory information 
(nerve 1mpul ceptors low ards the CNS, 
Sensory neurn e dendrite and ong axon, 

: Intern 1% 

Interneugons Maen bran and spinal cord. They 
receive thon, interpret them and stimulate 
mat nm. They have many dendntes and 


4 
aN Niotur neurons: 


(or neurens carry information from 
nemeurons to muscle or gland» teffevtors), They 
emany dendrites but only one axon, 
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Nerve : aN 


A neme means the union ef several sxon. that are 
enteloped by a covenng made of hpid Based on the propery al 
axons, Che ners es are classitied inte three types 


Ty pes of Nerve 


1. Semsers nerves conta the sxons al sensury neurons only 

2. Motor ners ek contain the asons oF motor neurons onty 

3. Mixed nerves cantuin the axons of baths ¢ sensan and mator 
Neurons 

Important fnformation 


I A nerve impulse ws a wave of electrochemical changes that 

travels uiong the length of neurans Unlike ordinart vells, mata 
neurons never divide. 

2 But a pmiein called nerve-growth-far tar mcg ay 


regeneration uf broken nerve cells The degeavratiny b 
RS 


could he repaired. hy using embryonic stem cells 
4 dncertain party of body, the vell budtes af many 


group envetoped ina membrane This is ca 


ei Wit Abe [daxenteey. . bh : ‘ : v LON ee geet oom Orit at Net ray 
Satin 
Res: Pbavessermeverl te Ni case's Suse 
The details ofthe cent at eral nervous systems are given below 
Central Nervous System 
The central nen ous coraists of brain and spmal cord 
is train 
In anurtials, aclivilies are under the carcral al brains The stricture of brain is 


sullable Lo wae, <\) unction Brain 4s situated inside a bony cranrum (part of skull} 


Inside cru brain is covered by three layers called meninges. Meninges protect brain 
ery de nutrients and axyyen Lo brain tissue through their capianies 


fluid (CSF) 


brain contains Mund-filled sentrictes that are continuous with the ceatenl canal af spinel 
~~ Sel Fluid wothia s entrees and central canai s sallcdcerchrospinal fluid (CSF) The 


Divisbons of Brain 


There are three mayor regrons in the bran of human and other yertebrates These arc 
torebrain, midbrain and hindbrain [mpertant parts of each of these regions anc dese bed 
below: 
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{a} Forebrnin 


borebrain ts the lacgest dren el brain lias must highh developed it fiumains Fallowing sre 
Hyg partant pads of this reson 
4 dee 


and spinal card [abso recenses amd modttios sonscis Imps. poNcept loom aus het 


Dhalamus bes just below cerchrum (sen com isho: cenire Bel gen sa nous paris at -¢0 
thes trasel ke verebruin Thalamus ts alse insebsed tu pam perception and comscigpetie 


islvep dud awakening) @ 
a eee Breen 

4s pothalumus igs above mighnun and past beh thulames fi humans HVS the: 

avy of anadiimond One ol the most nnperiant tincbens af hy pothalameyagyt HOT us 


ssston and endvermne system Th contials the secrete af pituitary gh: Iso wontons 


feelings such is ried, po, Pleasing and sarin 


r ¢ 


( erebrum ix the litees! part ef Ierebsain We centrols she musts. thinking 
intelltgence snd cmetions = 

Dis isiuns of Cerebrum 

Oh vdividel inte i¥u cerebral hemispheres. Ihe 
called elfaciary bulbs which reese in 
senmsatier al sine!) Phe upper Laverna cgrebr, 
gles uation The eres malerot meres ays 
asens Beneath this laser 1s present the 


comists of myelinated agony Cocreh 
WAL in skUTT Chas dis ded nists Lye | 


Pts al cerebral lemisphyres are 

ultaviumy nerves and cereale the 
hetes te verehral corte. Coneists ul 
nisi ot aell bodies and non-myelinated 
aitter Lhe white malier of ners aus system 
has a large surtace area and ts tolded in arder 


1F. 


al Information 
é 


(digprn A Ava siren 
memories Peapie with 


the Paar can rome 


id appecumms comuirememhes things thatocce ted alter 
Muito uemed befor: dusiive 


Controls moter functions, penmils wonsciaus cantral of skeletal 
muscles and ¢ oordinates movements mivelved in specch 


APM! | ( ontains sensory areas thal recerve impulses from skin 
precipita Keverves and analyzes siyual informstum 
Concerned +h hearing and smgil 
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(b) Sildbrain 


Midbrain fies between hindbrain and 
forebrain and connects the Iwo Wreceises 
sensory information and sends 11 to the 
spprupnate part of forebrain Midbrain 
alxw controls some auditory reflexes and 
parsiure 


. e 
(ec)  Hindbrain Q 
Hindbrain consists of thres mayor paris. bis ay tee get x 

“oF NTe cleeeda selsdamzeat 

Medulla oblongata lies on the top of 

spinal cord. It controls breathing, heart rate 

and blood pressure [alse controls many reflexes such as ¥¢ sHighing, sneczing cl: 


Information that passes bet ven spinal cord and the rest offaPal s through medulla 
‘tr tone brthos 
Cerebellum is behind medulla. ft coordinates mifle sits 


rity) t-, 


Pons is present on top al medulla [t assist a Aecontrolling breathing. 11 also serves as 
aconnection hetween cerebellum and sping 


@i Q) SpinatCord 
The medulla oblongata, pons, an connect the¥est ol brain to spinal cord, They are 
callecusely reterred lo as ANG 
Meninges “\ 
ng Pin fact a tubular bundle of nerves. [1 starts from brain 
AW lower back. Like brain, spinal cord is also covered by 


The spinal 
stem and exlg 


meningd® TacQertebral colunn surrounds and protects spinal cord. 
The oulg@et@eh of spinal cord is made of white maticr (containing myetinated 
axunis}. 

Nerves 


ide of grey matter (containing neuron cell bodies), 

31 pairs of spinal nerves arise along spinal cord. These are “mixed” 
nerves because each conlains axons of beth sensory and motor neurons. At the 
point where a spinal nerve arises from spinal cord, there are 1wr foals of spinal 
nerve. Both roots unite and form one mixed spinal nerve. 


nt The central region ts butterfly shaped that surrounds the central canal. It ts 
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Works of Spinal Cords xi 


| 1 The dorsal root contains sensory axarts und a gang ton + here Ae are jovaled. 


\u) The ventral root contains axons of motor neurons 
Spinal cord performs (wo main functions 
1 It serves as a fink between Gady parts and brain. Spinal cs ATS NET c (pulses 
trom body parts to brain and fram bran to hody parts 
a 


5 


2 Spinal card also acts 48 a coordinator, sees S aply reflexes 


Important [ “oN 
Spinal cond ts the continuanun of medulla ad Gull cord ss rouphly $0¢ nt dang and 
Ghoul as wide us pour thumb for mastof « 


' NS densa a ragedis ae? 
See Peripheral Nerds Ss 


aN 

: The penpheral nervous »4 AY Ix composed of nerves and ganglia Ganglia 
we the clusters of neuron cell joulside CNS. Nerves arise of lead te brain and spinal 
card So they are named as ~ spinal nerves: Humans have |2 pairs of cranial nerves 
and 31 pairs of spinal ne he gramal nerves are sensory, some ute Molt and some ace 
mixed. On the other hy spinal nerves are moved nerves The cranial and spinal nerves 


0. 


Oucting impulses fram receptors to CNS} 


Moter Pathway 
Nagy! palliag\ makes two syslems. 
tic Nervous System 


Its responsible for the vonscious and voluntary actions .1 includes all of the motor neurons 
thai conduct impulses from CNS to skeleial muscles. 


ee es ee ees se se ees 
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Autonomic Nervous System 


It is responsible for the achis ics, ® hich ite te aiet conse cation) TE atspsts al rates 
nvunis that send impulses to cardiae mumtes, sx oth mime and plands Suto. 

TTA CAS 8 Stern CORPSES of se itipathetie sssiem and paris mpathicln swstem Sy mouth. 
fercus ssstem prepares bods to deal wath eatin sitealias Phos ns adten galled | N) 
“Hypht or Oipht response Dunne an cmergeties sluation, this spate tikes co. sgh" 
“IRS 


Example J 
It dstaies pupils, aececleratys heartbeat, nereases breathiny rate and 1 


When stress ends. Ihe panisisopathetic nereous sestem takes acbon and 
functions. UY causes pupuls to cantract, promotes digestion und slays 


v ey Ra 


stil the 
VT heartheut 


and breathing rate 
Cena heer. ty 
Sy err. ; 
a + 
Pp Parte fT 
and mir ete . Boe 
ot AAO, Se san | 
Narr Oue Serer 8 
Syne Sisters 
ineohuntary] ACM wy) 
Ny) 
qr 2h ie “ty win 
Va Rau Vation [Symovineve aaa m| 
When central nem aus 44 RS paises ta mules amd glinds. ha tT pes af ag tiiis 
leesponses} Pesull . 
Yoluntary Actlon ~~, 
s 
The highe f) 1 brain contral the \ e | 
CONSCIOUS ir Unt SEOs : aes 
; ae ae 
Ln Volunta ion Ye P a 
. 
Wu@scs are nol passed be thy higher or oes 
| Wrttt. ib results tt respatses whic 7 


under eenscieus cantro} Such ss 
Pouses any Called is olunrary ay tints s 
as Action 


Sometimes. thet imsvelugiary response 
produced by the CNS 15 very quigk 
Such a respunse is called refles activin 


ek es es ee es ek es se eee ee 
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Reflex Arc 
Uhe pathy ay Inllow ed bs the nerve impulses tor producinga reflex action, called 


F.xzampte 


her obyect. In this reflex action, spinal cord acts as coordinator Heat stimulates temperature 
and pain recepiors in skin A nerve impulsy ii generated which is canted by sensor ne 
to the interneurons of spinal cord Frosn mierneurens. the impilse 1 passed 1 
neurons, wich curry if lo the muscles of arm As a result, he muscles contract jo 


hand. Durmy tl, other oniemeuruns Inimsmit nerve aypulses up to brain ss thi! 
beromes aware of pain and 4 hat happened i Q 
sit ‘ : : “4 


Yor a cetera ber Warsi ane 


lhe organs oe parts 4 heh are speciically bull ta detest pi ay Wviile dtc candles] 
h 


The mist coma example al reiles action ts the « ohdrawal al hand after touching a ( ‘ ) 


MOSS UTBans af receptors Maid fecepdors in Mat re es es. cars. it th. revepors al” 
Inich, heat and cald ele 


Structure of Eye \ 
Hur eves ore Ineaied in smal! portions of ski as the urbits or eye suckets 
Ar 


Pyvehds vape eves und prevent debs dration "sy lears unt eves. Shich contains 
substances for tighony bacterial infections Tsay even fine parti kes Iran entering 
ute 


yitudinal “ction Throvgh « Wurman bys 


Division gf Ry@iLsyert 
The Ie oFeye can be divided intu three main layer 


~ Selera nad Cornea 


The outer tas er uf eyeball consists al sclera and comes Sclera gives cy cc mat al its 

Inte colour U1 consists of dense cunnechive bssue afd protects Ge 1iner components of cye 

and awuartains iis shape In the front.selera forms the Wransparent comes Corned sdmits 
light ta the intenor ofeye and bends light rays su that they van be brought tos locus 


Visit wan downloadclassnctes.com for Motes, Old Papers, Home Tutors, Jobs, 17 Courses & more. 


{Page 10 of 21) 


Written/Composed by: - SHAHZAD [JFTIKHAK Contact * 0312-5665666 
Website: wns dowmlonadrlassnotes.com , E-mail: 


BIOLOGY FOR 10™ cLass (UNIT # 12 LONG QUESTIONS) 


{b} Choroid 


The middle layer is called choroid. It contains blood vessel and gives the inmercye & dark 
calour 

on fea 

Che dark colour presents disruptive reflections withit eye Behind cornea. choraid bends | 
forma muscular ring, called itis 

neh Prsagail 

There is round hale, calied pupil, m the centre of iris After suiking the cornea, 1 
thraugh the pupil The size af pupil 1s adjusted by the muscles of itis Pupil 
bright huht when the vircular museles of wis camtruct Similarly. pupil dilagy 
when the radial muscles of ins contriel 


muscles of eye sia.a ring of suspensors Hgament, [or clearly sey Meal lar away, ciliary 
muscles are relaxed and lens becames less cainvex When vuscles cumiract, lens 
becomes mare cons ex and round 


{c) Retina o 
The inner layer ts sensory is called as reting. it C phokasensitive cells called rods 


ioe Seppe eed Ba meen 
Behind ints, there is 4 convex lens, 4 hich focuses Highton retina | ‘, OQ. to ciliary 


atk) cones aril associated neurons 


ian BRisals: 
Rods ure sensitive lo dim fight 
vant dunes 


Cones are sensitive to bright light agg s inyvuish different calours Retina has 149 points 
t¢ fovea and optic dive. Fow§y 1 » reOna, directly opposite ta lens and is densely 


packed witheune cells. Jy Liga pfonsible foi culour vision and sharpness 
fuse CDprany Ges. . 


Optic disc isa puiplon & ere the optic ners ¢ enters retina 
ne WSlugaal spud. 
There ate ta rods a sal this pomnt, that 1s hy it ps also referred to as tic blind spot. 


Di+lalon 


The ins diye \ cavily of eye into two chambers The,anterior chamber 1s n trent of ais 
rg byinee ca and (ris; whereas the postenor chambers hetw cen ins and retina, 


A na): Rumour 
AN. chamber contains a clear fluid Known as aqueaus humour 
Neve Humour 


The posterior chamber contains a jelly-like fluid known as ¥lércous humaur. It helps 
qamntain the shape ofeye and suspends the delicate lens. 
Light from objects enters eye und is retracted when it passes through carmnea, aqueous 
humuwur, lens and vitreous humour Lens also focuses fight on retina. As a result, the image 
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falls on retina Rudy snd eones generals qerve unpulses it the optic nerve These impulses 
ape earned to the han, « hich makes the sensation al’sisnin 


Rhodopsin 


Rods centain a pigment valled rhodopsin. When light falls on dhadopsis, 10 breaks Ter 
keneruing a mere impulse In the absence ul light, he breakdown products are agar 
Sons ened inte rhaghipsin ‘ '¢ 


Night Blindness e 
Bod) synthesizes rhodupsin trom vitamin A and that s why the deficrency agra A 
Causes POOF NIA  msion This problem is called night blindness. 


ladopsin 
nies alse contain uv pipment. known as iodepsin, There are three ip SA ol vanes and 
each type has a speetfie todupsin Fach type ol cones recognize he three primary 
colours @ blue. green and red 


Colour Blindness 


ILany type ot cones is nol working well, ¢ become ee ognize thal colour Such 
person 18 alye ot able bo distinguish alifferent cclpl his dincase ys called colour 
blindness und i ys genetic problem ( 


Important ien 


i fn a hvenan eve theny are abun f 
eves of cat and doy shiny int 
hedind the eve which is 
For a pilot, colour vaste taf sa that he'the van recownize avvrast positim 
deghis, fight-yuet sag wnt beaeon, approuch-siope wedicators, and ¢ hart 
Svmbals, espectally tA pilot must dane the ability te perceive these colours 
necessary for ih ormance of his her duties 

is Wide dil . trle: Soi’ tha fy: 


Piads und 7 fakAs cones Hae vou seen the 
The reason for this is the presence of tapetam 
@ of reflecting tight 


te 


Qe Pbisseeeda 
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{a} ‘ly opia 


Myopia {Short sight) The clongation of es cball resulisin myopia Suc persons are net shly 
laseedistantolyects clearly Tho omtage ala distant ob tas formed infront el retina 


Remedies ) 
This problent can he rectified bs using concuse lens ( 


ib) Hypermetropis (! ang sight) 


& 
Hypennctroma {Long sigh) 2 happens when gy chal) swenens Such persany wa os Th 
sec ncarebpovts clearly Phe image is toned behind retina x 


@ 6,0 


© 


C onves lens Is dsed lit rectify this pre 


tela We cee the ee oat beeen fT Me wayl4” 


the diseases and surgery ofeye sertbed | Ui yy, diseases and prescribed 143 drugs to 
Irewl these disvases 
SUD ad PP itbage. te 
Ibo al-Jtaython: 
principles ates ec sighs 
Hightt His “Bex 


tas; Candzihwdiansal SPastue See t 
1 owledtenp tna eA fad Ss , 
He wits ut humious AO Me wrote thre books us ophthalmulogsy (sly of 


FAS). on Arak scent made sani licant conlrebutions to the 
fers regarded as the Euler ual opbes istudsy of the bebas sour ct 
“varrectly ¢xplasned and proved tie meer theary ot sistun. He 
discussed (Ah ot Aiedic inc and eye surgery in his book He made several impros ements 
tu eye Sir ccurately desenbed the process of sight, the structure of eye, image 
formation and visiaal system [bn al-aviham alsa deseribed the principles of pinhule 
vurme 


— 


aformetiean 


aN fon al-Havtham's "Book of Optics- “has been ranked alongside o book of had 
Newton, fis one of the most influential books cove written im the Aiston: ef paysics 
y Owl ix not able to see during day time. The reason far this is the deficiency of canes 
which receive and sense the bright ight Au’ the presence of more suds Ries it 
greater power of visiun daring night 41 anumals that search for prev during aight 
have this churacteristi: 
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Ana E am: 
Heanng eas hporwant as visten Our cur helps usin hearing and also te maintan the 
as aalaceli eect nue heads tart ts tht, sian pans e extemal ear. middle esr, and Q 


Phys: aD 


(u} Externaléur © 
External bar ee slots al prang, nditery canal aital car drum diympanum Piney the 
sad etomdl part. made al carltage and covered with shin. It helps to direct seu * 
mio aibtor inal Phere are specml ylands in the wallsat auditors canal. «pic 
as The wan and he ham im oiehs oy canal protectcar fam smal sects polis iad dist 
Ir adkitiens to this, they help to manta the temperature and dampness nf) ry canai 


Mabtory canalendsinear dium His thin membrane separates extemal ps middie var 


4 


The Human I ar 


th) Middle Kar . 


Slide con is a ehamber atier es TX} tes staal hoses, called muddle eat oss. ies. ute 
present inachiinimmukdicear pie Jble bores ins lide malleus, incus and stipes 


Vialleus V : 
Malled. is attuched with cyber Heute (ncus And Finally stapes that is connecktd with 
a tembrane called 0+ 


Eustachian T 
Midalle car als nrcates with dhe misd! aasoly through & ustachian tube. 


ich 


s: sf three parts 
SeSnnn: IN present inthe centre ws nie car 
' Sermwurcular Canals de postertor io the yes0ibube 
“Thea edie wade clOuse dick eth wraps ibelfinte a coted tuhe 


be Process of Hearing 


The panna ab the ester tl corlocuses ind dares ts sound 4 aves inte sudiory. canal The sound 
Wares sittke var drum and produce trlrations int from ear dri, the vibrations sirtke 
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msddic car und produce further vibrations in matlcus.incus and then slapes Pram stapes, the 
sibsatons strike the os al window and then reach the fluat-tified middle dict cochlea The 
Nad af cochlea is moved and receptor cells are stimulated The receptor celly generate a 
ferme impulse. which travels lo brain and is interpreta as suid 


Soundiess world 


Deafness 14.3 Mate in which hearing ts nol possible [he defect at ear drum, cochles oy 
car osmiecies, ur auditor nese may cause deatness Infection 2 ustachian tube pas spre 
to mrddic ear 100. Ear drum smay be damaged by an infection im audiors eat & 
nod. strong blaws on check, panied ohyeets enteruig auditory canal and gpa. Fr Hye ts 
may also ufTest bering 


| eat 


Ears maintain the Balance of Rady \ 
Semicireuiar ganals and vestibule help te maintain the balance yc Aecareubar esials 
contain sensory nerves which can delec! any mos erical ol ba Sibule can detect aay 
changes on the pasture of body The aetions voting ys © fp revepkus reach 
cerebellum through the auditory nerve 
Important Inf 
A thunderstowm is characterized by the presence 
caused fy un efectrical charge due fo the moi. (rd 
he be 


m 
f eared a thander The lighinung is 

VR drepieis 

co pressure and temperature from 

Pan yaAsrin of ais pmadwers a wuiad uf 

Renee tener’ Ayer rear of taumades Thies tote 

lamer taan fight 


or cnaiads carried Ay the wind The su 
dghtring produces rapid expansian of th 
thunder The flash of light ts folfar 
differcnee tx duct te the fact that sme”! 
ori weipet Jaf . . 
2 Thy rar) 
™ The nclivities » 
maintenance oF pive 
reabsorphon of water 
Prdvenne syste 
chemicals ta". 
chemical 
INe>scneS 


se rOw Lh. repre lian. 
Feniration oun) btaod. 
Veete need to be regi land : 
s thi oh Ths system uses ane 
uMvate” wih us cect These ; RE 
nas hotaenes A hocmenc is a specin 

le synthesized and sevreted by an Yertbule 
These glands are ductless and release thetr Srractire of aaner er 
ones) direcily inta bloodstream Flood 


Glaad 
Many glands m our body are exocrine Suck ylands have duets for releasing their 
~ perehunse pg. digestive glands, shin glands ely 

important Fodocrine Glands 
! ee Le 
It #s a pea-shaped gland attached to the hy pathalamus of brain Many honnones ciple 
hormones) of pituitary gland influence the sevrenons of other endovaatey glands However 
some hormones althis ghind act directly on varuus tesues af bods 
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Lobes of Pitultary Gland 
There re two tebes offpiturtary gland ee anlertor lobe wind pusteror lobe 
ew lat 


sa 4 
li praduves many honmumes One ofits impuctant hormones ts somatetrophin {growth 
hormone) [promotes the growth uf body 


Thwarflar 


the producti ofthis hormeane 3s ditunsted durkg grow mg age, the rate 
devreases This condition as culled dwartiom If this harmorne 1s excessively Re 


grow ing age. 1 leads to gigantising very tall and overwenght) 
Acromegals 


If somatutrophin is excessively produced aller growing age. 1 ()* and body 
exiremities along grow large This condition is known as acromeg <a* rsans wall have 


large hands, vel and jaw bones Another mpornunt hormone sec eC antenar lobe of 
Pluttary gland is cysed-siimulaliag-hormone (TSH) listo yrotd gland ty sevrete 
tshorthones The comauning hormones al antenorlehg in C productive organs and 
alsa control adrenal glands \ 
Te ILS Pee ed 

The postenor lobe of pituiiary ghind 
and vasopressin {antadiurely: hormone ADH 
are produced by hypothalamus (a part of braun 
Vasopressin increases the rate of reshsorp 
When we have low amount of walet) 
») more reabsorptnin of water 
walerandless amount ofurine is 
shan normal water, we \ 1 


‘ eles Iwo hormones tc axytecin 
amines 


ater from nephrons 

ids, pilullary gland secretes vasopressin and 
phrans inte blood tn this way, body retains 
d.On the other hand, when body Minds have ntore 
the secretion af thes hornnane 


Diabetes instpidus 
I petuibury gland ae \v" this homtone on the required amount, less walet 1s 
seabsorbed irygi n and there ts excessive boss of watet Chrough urine This condition 


1s known as at 
walls im math 
breasl 


‘ brates The hormone, ovyiacin simulates Ihe caniracben of ules 
nirth Moreover, this honmone ts necessary for the eyevtion al aulk from 


el wha f 

is the largest endocrine gland in human body [tis present in neck region, below 
AS Wt produces ahormone ths resin foding es required furthe produchon 

hormorny. 


If a person lacks rdine in dict, thyroid gland canneat make is honnone In this 
cand:tion, ihyrosd gland cnlarges This disorder is valled gottre 
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Hypothyroidism 


Pry rox increases the Orcak Jow not focd bxnlition] ats) release at energy itt beads 
hos also responsible tur thy prowih of beady ypche ad oy caused hy the ander 
productran af thyroxm. Its charactenzed by low cneres productiin in bias see! - fe wij 


down vl heart-beat 
Hyperthyroidism 

Rypenthyronbsne is caused by oser-praduecten vl Ustexin lis wre @,. 
IncTeas¢ IN energy production, imcreased hean-beal (nequead sw cycle gtr spyagetins ee! 
hands 


Calcitonin Q 

The ihyrord gland produces another hormone called calenouin eemives the lest 
¢alcvum tons in blood and promotes the sbserpcen at galeiam faqs Hiker Pasties 

‘ Jat autesaceerbe tends 

These ure four glands siluated on the posterior sale at dil Ches prodie a 
hormone known 4 parathormone It increasesghy Ge oOPalvin nas in bh When 
there ik increased praxtiviion ot parathormone: Wt Hormal calgium salts are 
absorbed from the bones and added to blac! © Uy the bones hevomne binitc fi 


there is deficienes in the pruductton ol pa bho) calcnuit level tally: Lb levtds 
(clans, Which affects the tum tioning af mu 


1 cere ae Pau 

Twat adrenal glands are situated a yes Pah adrenal gland Consists af tio parts 
The outer part is cortex and the in nedulla 

Epinephrine 


\V called ep nephrac or adrenaline in response tc 


MBercome emenency sruations Therghare, adrenal ite pe gles 


Adrenal medulla 
sitess 7] prepares wor 
lermed as ‘crergen.» 


% 


Tetany 

Tetany sm A) sharp flexion of the wos aml unkle yaints. mus le attchnp ramps 
and cons ule is ductodestcased bial calcu beset which makes tly nerves aid 
mum les on v6 able 

bd : 

inhastwo funuons The major part ol pancreas eaductal cesucine) gland 

wrinan secretes digestive end mes, (hrough a doe: wikethe smd! tysuine 


of Langerhans 


Some porkens of puncress serve as ductless cendocring) gland [his portron cantains praups 
of endocrine cells pelerred to as islets of F anpertans. Diese stels sevrete tens he iitos 1g 
IPsubn and glucagon 


ee es es es es ee es es se ee ee 
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{lucagon 


Clucaven influences the Gye ta cebsase glucose ep hivod and se the Blood glurase 
COMED ral ie ACS 


insulin 
Insulin intlucnces the tver te take exes glucese trem Alood and sa the blood one 


conmcentranon falls [fa persan's pancreas does mt make nonnal quantity of msuba. 1 
hood gliaase concentrabion rises amd we say thal the peron has diabetes meltinus. <5 


Pinhetes Vicllitus 


Persons with chabetes have loss af body weight, «cukening al muwles anger ss [The 
disease can be sentria by insulin aaimistiratian bormert. insula geted pron 
ammals was used for this purpose Bur gow hunton owl produced x) icra through 
genetic engineering ts as atlshle 


' —— — 


Bleod Gi after a 
Blood Gilucosc After 8-10 baurs fast 75 drink 
BGC | Disgnesis ~ Dhagnosis 
Fram 7010 9% mg Iitkel == Normal “fis at Norma? 


Frum 100 to (24 mg 1Xtimt " Pre-diabetw: Fe 20 me iO! | Pre-diabetic 


126 mg Mim) and above Drabenic yey xin i Phabetic 
| toa 

Blood Ginvase Com'entrunint = 
The amount of placose in blocadly mt bu this tesi at used tedtugnove diuthetes Blovd 
wicase, att be measured on u Abt sex fe ctice ted after ain 8 tea ffikour tava. candamh 
tunvame) andafier a mieat. cof some BGC tes are piven here 
6. Gonads 
estes CMiagalur tes asaries arc the male and femate reps Gachvec organs ig eonads 
Sex Ho 


In =" Thriducmnp pameles garstads also scctele hormones. called see hoemones. 
Jestcns 
os sevrete hormones ¢ p lestosterage, «hich sy responsible for the des clopment 
AAU ccondary ses characters suchas grow th ol hanr oft lace and coarseness af sane etc 
and Progesterone 


(kanes scerele estragen and progesterene, wiech are respemsihk: for the 
development oflemale scvonlan character such as thy des clopment aforeast cle 
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"hay disgs yb 


\s Vdgdeeate E ptede tie os dean 
est Mor Tha eats arte Cease Nba demir Po gafen ie ehanedsy 


tclbach Mechuaesss § ndadsing vlads 
tndo¢nne glands de not secrets their hurmounes al a constant rate The sale + aries 
ith’ the needs of the body | ike many otker functions m bods, the secreiens of hormones 1s 
~ regululed by feedbach mechanisms. Feedback mechanism means the regulavan of a 
process by the outpul uf the same process. 


fy) pes of Fecdback Mechanisms 
Feedback mechanisms are of wn lypes be positive amd nepative feedbacks 
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Negative Feedback Mechanisms 


The oulput ofa provess decreases or intibtts the process |his mechanism werks ta relum 
comdition Liwards is poral value For example. whes the blood glucose concentration 

FSes, PAW Teds secretes insulin | deercases the blood glucose concentration Decline in the N) 
blood glucose concentration to ¢ nenmal set-poil mhib ts phe secretion at insalia Similar 

when blood glucose concentrativn drups below normal, pancreas secretes glucugon Wt ta 

the bleod yluvose cancentraion In this case, mse in the blood glucose concentrayén tpt 
formal sel-poun imhibily the secretiun al glucagon In other words. ihe blo fat: 
sconcenttalun | Output) controls the process ae. the secrete insulinand pling 


External concktions —_—=« Slimulat 
or i ——{ = Inte 


Endocnna 
gtand 
! 
Hormona 
Positive Fe hanlems 
In pusitive f k, the changes resulting trom a process increase the rate ulprocess bor 
e\amip Faction fan infant simulates the predueboen ala hormone it mether This 


» for the production of milk More aueklirg leads to mon: hormone, whieh in 
ymore milk production 
| Whatare the disordersal Nervous Sesren! 
' DISORDERSOE NE RVCMNSTANTI AM 

wders of ners ous sysiom can be vatcgonzed into Iwo main lypes ie vascular disurders 
€ x paralysisand functional disurderse g epilopsy Vascular disorders are due to 
any disturbance in the blood supply to nervous system while functional disorder are du¢ to 
disturbance in nerve inipulse generevon and transiisstin 
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Poarile. 0 tha semmyplete oF fom iter bs an etinory muscle groups TE ty most ellyt 
clus hy dame to the central ners ls $4 stem chain ot spinal carly 

Causes of Paralysis 

Phe damage may be due te sireke (ouplure ina blow 8 sel al been or spinal verd) 

v hattitig ab these Blah gssels oo pope prodded by pales ime. 


Ss mptoms of Parals sis 


Patient mas hase weak paralysts throughouw fis her bods or hase paralysis ae ut 
bods There may lwo be paralysis inthe low ere ireindtes ur in ail w 


rt: to 
I piepss ss aden ous shsorder in 4 hich there ts abnormal and oe) stare al ete 
mpulses on Prun Leases ipereked serztires in palicnl 


Cans ulsions 


Veetdure nt epilepsy isa temiperany abnormal sate el 1 a by cons ules 


Causes of Epilepsy 


Invaamyer peaple. cpilepes mas be due 
WW penehis of deselepmental .uses tan 
people ocr age 40s cons, Brun lures 
arg more Likely to cause eprlepss Lede 
Ira ald cent nervous 
ites ths Cause opie pes 
aye 

Messurcs against Epliep 


steady 
\S 

yyy Rul 
7mes Patients 


There is nae hewn. tt 
muedtemnes win sent: 
of epilepsy haves wala snes daily 
jer the toggin M1 as presention 
TOME UPIILG ae tetiwd ant 
sw eorisublant St epilepsies 


e Important [nfurmation 


During a seizane arrack, etyects fowl nec Ay placed in a patient's meth is ef can 
result an serroius wyuiry. dis pensuble that the peta will bite Ain Aer own songie 

The dnawiedre of dar ceenpestiion iad fam none of nervens sytem Aas Actped 
mann the daeiews ut Pcctncn af nea drorders unctuding parities and 
epilepsy, Mon hay discovered the ureas ef brain that receive unformatiun from 
different wre) organs afte fhe arves tat svat messages to different effer tars Sic :. 
Anon fecder helps a fot advihtvane tie malfiachenaysarcas of bru 
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Major Concepts: 
13.1- Human Skeleton 

13.2- Types of Joints 

13.3- Muscles and Movement 
13.4- Disorders of Skeletal System 


Q.1; Define Support asd Movement. Give its examples. 

Ams; Support: 

Eee ee ee ere oe eee ee te heey eee Dey eee OSlome i. Ts te 
pesticularly true for the organisms that live on land. 

Marrcemcnt 


The movement and locomotion are characteristics of animals. “Movement® is a geeeral tev 
meaning the act of changing place or position by entire body or by its pacts. There are two 
types of movements 1¢ 


Sang 


(Movements of body parts snd locomotion. Locumotiog is the movement of an animal 
[Milaliefrom one place to another 


Q.2: Define Hamac Skeleion? Give Mytypes. 

Aas: HUMANSKELETON: 

Skebetal system or skeleton is defined as the framework of hard, articulated structures the 
provide physical support, attachment for skeletal muscles, and protection for the bodies of 


PB ces 

bndosheleton: Like other vertebrates, the human skeleton is om the inmde of body and is 
called endowkeletam. In tee living body, the skeleton is very much alive. 

Example 


Bonss mad cartilages arc made of living cells and also have nerves and bioed vesscis in them. 
Thay grow and have the ability to repair themsc!vcs. 


Prion 


The skeletal system of some srvertcbrates c.g. arthropods, 1s on the outside of the body, and is 
called exoskeleton. 

Q3: Whatisthe role of Skeictal System? And give the Structure of Human Skeleton. 
Ams: Role of Skeletal System: 


(i) The big Functions of skeletal systexm arc protection, support aad ssovements. 
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(it) = Inowr body, skeleton works very closely with the muscular system to help us move, 

(i) = Similarly, skeleton provides protecbon io many internal organs ¢.g. skull protects 
brain, vertebral column protects spinal cord and ribs protect most of our other 
internal organs. 

(iv) Vertebral cotumn aiso provides the main support to our body mass. 

Structure of Hyman Skeleton: 

Bose aad Cartilage: 

(verall, the human skeletal is made of bony framework bul in certain parts, this framework 

is supplemented by carhlage. 

(a) Cartilage: 

Cartilage is a dense, clear blue-white firm connective tissue (but less strong then bens). 


Choadrocytes s. “%~ *me@ 
The cells of cartilage are called chondrocytes 


a 


Lacuna 


Each chondrocyte lies in a ftuid space called lacuna fl 
present in the matrix of cartilage 
Collagen Fiber 


The metnx of cartilage contain also collages fibges. 
Blood veasels do not enter cartilage. There arc three types of cartilage 

Hyaline cartilage: is strong yet flexible. ti bs Raund covering the ends of the long bones, in 
the nose. larynx, trachea and bronchial tubes. 

Fiasthe cartilage: 1s similar in straocturé to hyaline cartilage. It is also quite strong but has 
elasticity due to a network of clastic fibres in addition to collagen fibres. [t is found in 
epigiotts, pinna etc. 

Fibrows cartilage; § very tougl and less flexible due to large number of thick collagen 
fibres present in knitted form. (tie found in intervertebral discs. 

th) Bout: 

Bone is the hardest cansective issue in body, Bones not only move, support and protect the 
varrous parts af body bay also produce red and white blood cells and store minerals. 
Campact Beuy; Tha hard outer layer of a bone is called compact bone. 

spoegy bone: The intenor bone 1s soft and porous its called spongy bone. Spongy are 
contains blogd vessels and bone marrow, 

Onteneptes: Of the other hand, bones contain different types of ceil. The mature bone cells 
art caihod osteocytes. 


Important [nformation 


i. Cartilage and bone are types of connective tizsue in animals Most connective fizsues 
coniain collagen fibres ins matrix. 

2. Tendons and ligaments are other connective tissues that contain tightly packed 
collagen fibres 

3. Andreas Vesalius (1514-1564) is honoured for developing modern anatomical 
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studies. Vesalius was born in Brussels. Belgaum. He made many discoveries in 
anatomy. based on siudies made by dissection of human dead bodies His book 
contained the most accurate depictions of the whole skeleton and muscles of the 
human body. : 
Q.4:  Vekatarecomponents of fluman Skeleton? 
Aes: Compoucats of Human Skeleton: eo a =e 
The 206 boca th the sdult human skeleton are organized into a longitudinal axis Le. axyal 
skeleton, to which appendicular skeleton is attached. 
Axial skeieton: 
Al Isic orien contists of the 80 bones in the bead and trunk of body. It is composed of five 
parts 
Tih 
Skull contains 22 bones out of which 8 are cranial bones (enclosing the brain) and 14 are 
facial bones. . 
Middle Ear Ossicles 


There are 6 middle ear ossicles (3 in each car). 
Neck 


There is also a hyoid bone m neck. 


Vesteigg! Colame 
Vertebral column contains 33 Bones (vortebrac). 
Sternem 


: r 

The chest is made of s chest bone called 
sternum and 24 (12 peies) ribs. 
ib} \ppendicular Stericion: 

Appendicuer tkeleton is composed of 126 
bones. Pectoral (shoulder) gurdic is made of 4 boncs. 
Anns have 6 bones. Both hands have 36 bones. 
Pelvic girdie (hips) has 2 bones. Legs have 8 bones. 
Both feel bave 56 bones. 


Important Informadiogt 


The upper jaw is fixed with the skull and is || ~«——-——-—— 

compaced of two bones. The lower jaw is mobile and ; 
articulates with the skull, In lower vertebrates, the 

lower jaw is made up of more than one bone while in hows 

mammals, it is made of single bone During "= 

evolution, mammals modified the lower jaw bones ‘The Fesmon Sheafonal opstoun 
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and incorporated four of them into the middie ear (in the form of malleus and incus in both 


cars) This adaptation proved beneficial for mammals \ 
stronger and the malleus and incus also improve h a - Lower jaw with single bone is A \\ 


QS: What arc Types of Jeints? 

Types of Joints: 
A joint ts the location at which two or more 
bones make contact. They allow movement 
and provide mechanical support. Joints can be 
classified on the basis of the degree of 
movernent they allow. 
Immoveable (Fixed) Joints: Such joints 
allow no movement ¢.g. the jornts between the 
skull bones. 
SHghtiy moveable jeists: Such joints allow 
stight movernents ¢.g. joints betwcen the vertebrae. 


Moveable joints 


They allow a vanety of movemeats e.g. 
shouider joint, hip Joint, elbow joint, knog jomt 
— are Many types of moveable joftits é 

¥ main types are hinge joints - 
and-socket joints. i sa om 
_ _ Hinge joints move beck and forth tke the 
hinge on a door and allow moveigents In one piane 
only. The knee and elbow exe hinge joints. 


Beilt-aad-Sectet 


Ball-end-socket joints allow 
movement in al) directions. The 
hip and showlder joints are ball 
and-socket joima 
Roles of Tendoos and Ligaments 


Fandons and ligaments are 

bands of connective tissue {made 

, @f collagen). Tendons are rough 

a bands and attach muscles to bones. 
ae When a muscle contracts tendon 
exerts @ pulling force on the 
attached bone, which moves as a 
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result. Ligaments arc strong but flexible bands and yotn one bone to another al joints. They 
prevent dislocation of bones ad-joints. 
Q.6; Explain the Muscles and bes. ete aga 7 
: MUSCLES AND MON EMENT; . : 
a ies bas move at joints, they produce movements. The MovETeMs 1 bones are 0 
brought about by the contractions of skeletal muscles, which are attached with them 
tendons. The role of skeletal muscles is a8 follows. ; e 
ae | ie 
One end of a skeletal muscle is always attached with some ummoveabic bone. This end of 
muscle is called the origin. 3 
Other end of muscie is attached with a moveable bone and is ppreclagheirpet irl hci 
muscle is stimulated by a nerve impulse, it contracts to become shteter and thic er. nS 
this contraction, it pulls the moveable bone (at insertion). ot 
Antagonists 


Sketetal muscles are usually mm pairs of antagonists, In an metagonistic parr, both muscles do 
apposite jobs. 

Antagonism | 
When one muscle contracts the other relgxds aod this Phenomenon is known as antagomsm 
{antagonistic action). 


Wie Flexion a 


When a muscle contracts and bendsthe joint. itis known as flexor muscle and the movement 
iscalled Ocxion 


Extemser and Extension 


When 4 muse i joint, it i le and ‘he 

le contyacts and straightens the joint, it is known as extensor musc 
cai called extension, Following us an example of the antagonistic schon ofa Pair of 
skeletal mwaecies. 


voEps é hile Triceps is an extensor 
B is a flexor muscle on the front of the upper arm bone wt ! 

amascle on the back of arm. Bath these muscle have their origin at pectoral gardle and 
jnserion at one of the nwo bones of forrann. 


Machpaieu of Mavement 
When biceps contracts, the forearm {insertion end) is pulled upward. [1 Is the flexion of 


pin i : 3 ; ; 1a ona 
cibo t. During this fletion, triceps muscle relaxes. When inceps muse tracts. 
peal pulled down. [tis the extension at elbow joint. During it, biceps muscte telaxes 
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In this way, biceps and triceps make 
up an antagontstic pair of muscles. Similar 
pairs, working antagonistcally across 
other joints, provide for almost all the 
movements of skeleton, 
eed WHAL ARF THRE bISORDER 

SKFIT EF TALSSSTEM? 
inte DISORDERS OF SKELE 
SYSTEM: seis 
The following disorders of skefetal system. 


I. {kteoperesis: 
Osteoporosis is a bone discasc in adults. 
especially tn old people. i is Tore 
common in old women, in osteoporosis, ini 
there is a decrease in use density of bones due to lox of 
catcium and phosphorus. 


Conse of Ovtcopercels 


It may be due to malnutrition (lack of prote 
and Vitamin C), lack of physical activities oT defleiency 
of estrogen hormone. In old age, there tq decreased 
ee hormones and it isa leads to 
x Lrthritis 


Arthrias means “inflammation in wints" 
; ts”. it 
common in old age and in women. - me ny 


Symptoms of Arthattie 
It ts charactenzed by pein and sUiffness in jou E 

se 4 fin joints (particular] 
ae Minn score ale hip joint, ankle joint etc.). The 

Sincludes pai “i 

crab udes pain killer and ants inflammatory 
Fiample Tide $e many ys pes afarthntzs. 
ip Ustcoarthritiv: 


G5 = Rkeumatoid urthritis: 


tn characterised b the ace : - a x 
generally attacks heise oat umulatin? of uric acid crystals in moveable joints. It 
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REPRODUCTION 


Major Concepts: 
14.1- Reproduction 

14.2- Methods of Asexual Reproduction 
14.3- Sexual Reproduction in Plants 
14.4- Sexual Reproduction m Animals 
@.1: Define Reproduction amd gis e its 1} pes. 

Ans: Repredwctian: : 
Reproduction is defined as the productran of individuals of the xame species ie. the next 


generation of species 

Puminsscated Cor erteristics () 

ltas one of the fundamental characteristics of living things, it is not an esecatal life process. 
Continuation of Species 


Reproduction is thus essential) for the contanuation of species.‘ ensures that the genetic 
matenal of one generation is transmitted to the next. 


Production of offsprings 


Fach generation produces more offsprings for the Bex! generation. Many indivichials dee due 
to esi reasons like diseases, competition, genetic factors etc. before reaching the 
reproductive age. 


Advantageous 


Only the fittest and the best survive ard reach the reproductive age. This ensures that Lhe 
advantageous characteristics art fansmutted to the next penicration. 
Types of Reproduction 
There are tuo types of Reprodix tion, 
{i} es Re BY et 
HANS iViSi licate of an 
Asexual reproduction ineans sumple cell division that produces an exact dup 
organism) There are many types of asexual reproductsan which we shall discuss on the 
followin. pues 
iti} -osttats 0 thuechom, . 
repriaii cron volves the joining (fusion) of male and fernale sea cel ¢. gametes 
: r Apinig inc varies Victhods uf Avex wal Reprochic tiv, . 
. Metheds of asexual repreductien: 

Asexual reproduction does not involve the fusion of gametes. 


Types ef Asexual Repredaction 
There are many types of asexual reproduction. all producing individuals that arc 
genetically sientical to cach other and to the parcat. 


— ‘ieuan ear 
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- Binary Fission: 
inary fission means "division into two". {t ts the simples} and most commen method 
asexual reproduction. It occurs ¢ roel . 
= - ide prokaryotes (bacteria), many unicelfular cukaryotes ¢.g. 
Mnaty Fitsice in Bacteria 
During binary fission in bacteria, the DNA is duplicated and so tw 
; ‘0 copes of DNA are 
formed. The two copies move towards the opposite poles of cell. The cell membrane 
vagmetcs i Cone and divides the cytopizsm into two. New cell wall is deposited betw cen 
two cross membranes. It results in the formation of two daughter bacteria, which grow in size 


ead divide again. 
Parent bacteria— 


CO? 
OS 


a ‘Fission iz Usiceliuiar Ewkaryotes 
: During binary fission in emicellular cukaryates the : ; ° 
into two (by mrtosis). It is followed by the division arsine parent organism divides 
~N ; So two daughter cells of almost equal size are formed. Daughter cells grow in size and 


~ 


then divide again. 
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Important Information 


iceliuiar isms fe.2. Amocbae) ferrin hurd wails called covets around them, \. 
sg ee polis! see hen Aeeiorahie conditions return, the nucieus of parent A 
divides into many daughter nuctei by repeated diviswoas. This 1 followed by the devision of 
cytoplasm into several parts. Each new part of cytoplasm encloses one nucleus. Soa number : ) 
of daughter ceils are formed from a single parent at the same time. This kind of fission is 
known ax wtultiple fission. 


2. Fragmestation:As cetiain worms grow 1 full size, they — vane 
i pieces. Each piece (fragment) develops ito a mature worm, process 
et te saccanen bees Imo marty pieces instead of two, it will also be called as 


ad “ q 
Se | 


3. Budding: 


In this type of asexual reproducvon, = bud 
develops as a small outgrowth on pareat’s body 
In case of yeasi (a unicellular fusygus) 6 small bud 
is formed on one side of cet. 
The nucteus of cell epee oe of ah 
ef puclet is @ . Parent ce 
ef aap Oona oper Each tud 
enlarges and develops the characteristics of 
The bud may seperaic from parent body. In some 
cases. the tas never scpartic and as a rovull, 
colomves af midis wiuals are formed. 
Buddung in Hydra 
Atlegais such as sponges, Hydra and corals alsa 
by means of budding. In them, » small 
bad is foroved on the side of body, by mistasis. This 
bud enlarges by the formation of more cells. It 
then detaches from the parent body and grows 
mw few organism. 


ab aK Atel 
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In corals. the buds do net detach from the parent body. Corals form big cofonues. because the 

buds grow into new orgarrsms by rormauling attached to the parent body fn corals, the buds ; 

do nt detach from the parent body. Corals form big colonics, because the buds grow into : 
hew organisms by rematning attached to the parent budy. a\ 


4. Spore Fermation : 

It is gencratly seen un most fungi §* 
(e.g. Rhizopus: When RAcopus reaches }. 
reproductive age, its body cells form thick 
walled spore sacs called sporangty 
fsingle, sporangium). 
Spore: 


Cyst P 
Each spore i$eovered with a thick wall called 
cya and x can seevive un favourable conditions, 
When sporangia are mature, they burs! and release 
spores. Undex favourable conditions, the spores 
xen inate and des chop into new Rhizugacr 


., Gader unfavourable conditions. some 
pedis of bactena reproduce by firming spores, 
¢.g. Clostridium and Buctihar species. The bacterial 
spores arc also thick-walled. They are fonned 
inside bactenal celis, 30 are called enclosporrs 
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i Parthenegenrsis 
Laprenicsrein 1s also considered as « form of ascxual reproduction. In 4, an unferihzed 
egg develops imo new offspriig. Some fishes, frogs and insects reproduce by means of 
paribenugencais. Sumilarly, queen honeybee lays eggs in the cells of honeycomb. Many segs 
remain unferuhzed ani develop inte haptoid males (drones) by parthenogencs!s. At the same ; 
time, some eggs are fertilized by male bees and these develop into diploid femalcs (new 
queen and worker bees). 

é. Vegetative Propugation 
When vegetative parts of plants i.c. roots, stems or leaves give rise to new plants. the process 
is called vegetalive reproduction or vegetative propegalion. It occurs neturally, and gan alto 
brought about urtificsally. 
a What ares saad y  ethods of Natural Vegetative Propagation? E 
kms: Natural Vegetative da er a 
Vegetalive prope: saturally in several ways. 
ere Lan ieganil sicms surrounded by thick, fleshy eaves thai contam stored 
food, Adventitious roots emerge under the base of bulb while shouts emerge from the top of 
the base. Tuli onions and lilies reproduce by bulbs 
Corms ic chaad teal len underground stems containing sored food. Buds are present 
at ihe top of corm. From » bud, shoot grows and formes a oew plant. Dastcen and garlic 
reproduce by corms. 


Rhizomes are horizontal usderground simms 
with scale leaves. There arc enlarged pores 
called nodes on rhizome. Buds are prodpoed a 
nodes, ‘The buts present on the upper dutiigcd of 
chizome give rise to shoot. The lowte diadiite of 
Thizome produces 
adventitious routs. Cunger, ferta and water hhies 
reproduce by rhizomes. %, 

Stem Tubers are the dlilarged portions of an 
underground stoneishMBome). There are 


this way. 
. ® Vegetative propagation by leaves i not 


common and is seen in plants such as 
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Brvophrttam {Pather chut), This 
vd ; Plant has fleshy leaves ond adventttrous buds are presen 
the margins of leaves, When leaf fatls on ground, the buds tio new plants ™ 
Q. W bat is Artificial Vegetative Pr tion? Jain | 
s: Artificial Vegetative Pacmag ve , 


Gardeners and farmers use artificial methods of ¥ Nerease 
; Pgciative propagation to i : 
of a plant, The following two are the most common methous of artificial ane 


—2. o 


t. { uttings: 
In this method, cuttings may be taken mainly from ihe Stems of roots of parent plant These 
cuttongs must have a meristematic regvon from which growth can occur. Whan Futtings arc 
ae m4 suitable soi} and under right conditions (sufficient nutrients, + ster anc suniipht). 
Stn on Ana ers pee and nade and devetop inio a plant identical to the 
cuttings were taken, R j 
ame | bees, Ivy and grapevines are propagated 
Sweet potato is an enlarged root. Farmers place it ip moi until 1 produc: 
sever iT sheardetanen sel pa i ist fand or soil until it 28 
process is to produce many plants froan a single plant. Ail 
es ge i - Ail new plants are exact! 
ane This aruficial vegetative propagation haa been very beneficial on spacings 
Z Grafting: 
in grefling. a piece of sem is cut front the plant and j i 
48 attached with another ple 
established root system After a while, the vascular bundles of the attached srentarmcaleh 


8: WhatarcAdvantapes and Disadvantu 
eta Kes al Vepetative P 
Pigiccceed and Dissds omtapes of \ ceetalive Pret teulec (erie of Pluss? 
asexually vig vegetative ; * . 
mpesanddiadvaniagesaswell. This method of reproduction has 


Visit www downloadclassngtes.com fer Notes, Gd Peppers, Home Tutors, Jehs, IT Courses & more. 
(Page 6 of 14) 


Wnotten/Composed by: - SHAHZAD IFTIKHAR Contact # 03 13-5665666 


Website: wow downloadcassnotes.com , E-mail: cagshahzadifikhardamal.com 


BIOLOGY FOR 10™ CLASS (UNIT # 14 LONG QUESTIONS) 


S22 eB BSB SSB SSeS S242 S22 ST SS Bees ese SS SFB Se ees SSF SSB eee SSBF SSB sees ee eenenana 
See a a Se 


2. 


The offepran ion are genetically identecal. 
through vegetative propagation 
The be ote ee auctioned can be preserved. In vegetative propagation, \ 
there hanism of polimation A 
I eieaipegaiann fara of plants at a capi) rate. The organs of — 
; nation enable many planis a pass over unfavourable conditions. Plants J 
seediess fruits can be grown only by vegetative propagation. 
Disads antages- 


- and thes can 
The plants do nol have genetic variations. Species specific diseases can attack 
result wn the destruction of an enue crop. 


Q.6: Whatis Tisset Culteare and € boning? 
Aes: | Tissue Culture and Cloning: ly 
Cloning 


propagation. In this method, identical 


1 
off ngs are produced from o single parent 
meu vegetative tissue oF cell. Tissue culture 
4s the technique applied in ‘thas method. 


Thee Cukure 


and are put in a suitable nutrient medium 


Cloning is the batest method of vegetative 


Tissues are taken from any part of plant 


1issue start mitosis and proxtuce masses Of ae se 
cells bene calluses arc transferred to other taedium that contains sbi —— : 
formation of roots, stem and Iraves. Callunes make these eae grow 
plants, The small plans are then planted in pols and then in 


Q.7: 
ARS: 


Saag a 
HOW SEXUAL REPRODUC one rene IN PLANTS? 
SEXLAL REPRODUCTION ES PLANS 3: 

Rvaithatesiraatite gavolves the production of gametes (sperms and egg cells} ad 


their fusion i.e. fertiyzanson, Gamectes are produced in special structures in ptant body. 
Exampi 


Tage 
major groups mosses, fems and seed plants. The seed plants inc 
— OT eiconeene (aowering plants}. Plant groups use different methods for 


bringing the sperm fe and can 
celts bers. In mosses and ferns spetms are mot 

sacri Tae these plants require water (inthe form of dew a rin} for sexu) 

cana Et On the other hand, gymnosperms and angiosperms have spec methods 

ceenying their sperms to egg cells. They do aot need water for reproducnon. 


Life Cycle 


7 . al . 
Sporephs tic Generation: Inthe life cycle of plants. two different generations altcrnaic with 
each other 
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Sporophyte generation. The other generation | 
gametophyie generation. i ton 1s haploid and produces kametes. 11 is called 


Gamet , ion: ‘\ 
mictophstic Generation: Onc gcAcralion js diploid and produces Spores. It is called 
Alternation af Generstion \ 


In most plants, Spurophyte generat i 

I 
t ft means that it ix big: Sa alc axed is 
independent Sporophyte produces haploid 
spores by meiosis. The spores devefap snto 
gamectophyte. tts small tn sixc and depends upon 


zygote. The zypote undergoes repeated mi 
On sag into a new dipioid Nee 
. on Sexual z 
Finnts Oca? a ial Flowering 
Ans: Sevual Reproductian in Flowering Plows 
in . 

ae lg pares Plant 18 diploid sporophyic generation, Flower is the 

nee nm ah ister aa, : Se meanest are arranged in the form af 
ower . ‘ ; . 

sarkiteria ice the tepddhictess whats .. Non-reproductive whorls while the Inner Two 
Sucture of Flower: oe 
(i) “ahs: 


Corolla i whorl i 
Perieis ia next inner and is often coloured brightly. Its individual uni 
petals. They serve lo attract bees, birds. etc, whi. ape 
vere - Ftc, which are ihe apenis of 
(Hi) = Amdrneciem: 
Third i i 
whorl i.e. andmecium is the male reproductive part of Rower, Its units are 


called stameegs 
{a) Anfher: 
Pach stamen has a thread-like fi 
: , darneni 21 the free i i 
Aathes has pollen-sacs in which haplosd microspores (jana a rca 


mewsis. Each microspore gery inates into the male gialnetophyte generation 


During it, the nucleus of mi spore eer 
tube nucleus and a generative nally undergoes mitasis and produces two nuclei tea 


ee ee es ee es ee se es es ess es sess see es ees ee ee ee ee ee 
ee 
~ 
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ic} Sperm: 

The generative nucicus again undergocs miosis and 
produces two sperms. So. a germinated microspore 
has a tube nucleus and two sperms. All these structures 
are the male gamelophytc generanon of plant. 

tis) Gynocciem: 

Fourth whort i.e. gynoecium is the female 
reproductive part of flower. Its units are called caspels 
{or pists). Each caspel is made up of the basal ovary. 
middle sty}c and upper stigma Inside ovary, there are 
one to many ovules. Inside cach ovule, one haploid 
macrospore i produced through nveiosis. Macrospore 
retrnates into the female gametophyie generanon 
During st, macrospore undergoes mitosis and produces an egg cell and seme associated 
structures (¢.g- fusion mucicus). Egg cell and assocamted siryctares are the femaic 
kamctophyte generation of plant. 

Pollinatiaa 


When pollen grams mature, they are transferred to stigma. It is dalled pollination on reaching 
the snygrna, the tube nucleus of pollen grain cunsiieis a pallen tube The pollen tube contains 
a tube nucleus and two sperms. The tube grows thmaugh style and ovary and enters ovtile. 
Here. it bursts and releases the sperms. Bosh sperms enter the female gametophyic One 
sperm fuses wich egg and forms a diploid zy pou. 


Sperm fuses with diploid fusiee - 
nucleus and forms a tploid (3N) 
nucleus called endosperm noucicns. 
Since the process of fertilization 
involves two fusions, u it called double 
fertilization. Zygote develops into 
embryo and endesperm nucleus 
develops inte endesperm tissu (food of 
the growing embryo). Ovule then of a 
becomes seed and ovary chenges ine 
frau. When seeds mature. they are 
(we shall discuss m the next 
“ thom). If seeds get suitable 
conditions, thetr embryos develop into 


| new plants (the diploid sporophytes of 
the neal generation). 


— 
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Q.9; Define Pollination, pine its ty pes. 
Ans: Pollination: 
Pollination is defined as the transfer of pollen grains from fiower’s anther ta stigma. 


Types of Pollination 


Two types of pallmation are recognized. V 
(i) Self pellination is defined us the transfer of Pollen grains from the anther to v 
sligma of the same Flower or other flower of the same plant. 
(ii) = Cress pollination is the transfer of pollen grains from the flower on one plant toahe 
flower on other plant of the sume species. Cross poli:nation is brought about by various 
agencies like wind, water, bees, birds, bats and other animals including saans“The insect 
pollinated and wind pollinated flowers have structural sdaptations that feesjilgs the transfer 
of pollen grains between two plants. a \ 


> Large number produced ; light with 
oth surfaat 


h 0 shaped with 00 | Feathecy branches for catching pallen 
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i flower, 
Examples of insect potlinated flowers are buttercup, rose. wallflower, san 
orchid etc. Examples of wind pollinated flowers are grasses, hazel, willow, corm ete. 


* EZ 


™: * fn] 


9 Write a aoic om Pes clopment and Structure al Sy eo 
Ye Development and Mructurc of Seed: 

After ferulizaton sn the female pametophiy ta, zvgoas divides repeatedly by mutosis 
and develops into an embryo. Ai this stage im gy Muwisperms ami angiosperms), ovule 
changes into seed: The formation of seed completes the proves» vat 1 


of sexual reproduction 1n seed plants R. x 
RY 4 


Parts of Angiasperm 
a y 


Anglosperm seeds consis! of three etinct parts: 
11) 0 The embryo formed fram zy gate. lie 
(2) Theendosperm tissuc feemed from endosperm nucleus. 


, \ 
(3) The seed coat which develops from the wall af ovuk t 


(integument). 
Seed Coat 


Seed coal (or esta) develops from the inlegument, orrguialty 
surruunding, ie @iule [1 may be s peper-thin layer (e.g. 
peanut) on thick and tard (¢.g. coconut). Seed coat protects 
embryo frem mechanical injury and from drying out. 


wage , 


There ss a scar on seed coat, called hihum. 11 1s where the 
seed is attached lo ovary wall (fruit). At one end of hilum. 
there is micropyle. This ss the same opening through 
which the pollen tube entered ovule. Seed uses it for the 
ahsorption of watcr 


x 
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Exampk 


Examples of insect pollinated flowers are bitiercu \ 
: P, rose, wallflower, sunflower, 
orchid etc, Examples of wind pollinated flowers are grasses. 
a ee pollina areg hazel, willow. com etc. 
Embryo is actuafty a immature plant. It consists of racic le, a pt \ 
: 2 plumule and one 
cotyledons (seed leaves). The radicle ofem i 
oe bryodevelops into new rot, 
The plumule develops into new shoot. 
The embryonic stem above the point of 
attachment of cotyledon(s)is called epicotyl. 
Hy pocuaty! 
The embryonic stem below the point of 
attachment is hypocotyl. Within seed, there 
19 a store of nutrients for the seedling thai will 
grow from embryo. in angiosperms, the 
stored foad is derived from the endosperm 
sue. This tissue is rich io oil or starch and 
Protein. In many seeds, the food of the 
endosperm is absorbed and stored by 
cotyledons. . 
Q.11: What ie Germination of Serd? 
Ass: Germinstion ef Seed: 
F nee 
ee = germination of seeds, they faust atnve at time favourable for germination and 
geminanon is a process by whieh a seed embryo develops into a seedling. Durin 

es embryo soaks up water which causes it to swell, splitting the seed on Roat is 
: Inst stracture that emerges from the radicle present in seed. It grows rapidly and absorbs 

eter and nuinents froma wil. In the next phase, plumule develops anto tiny shoot which 
elongates and comesgutef'sei| 


€m the basis of ibe elongation of 
hypocotyl vad epicots!. there are two 
ipes.ol genmmalioan 


In epageal germination, the hypocotyl 
elongates and forms a hack, pulling the 
cotyiecdons above ground Beans, 
cotton and papaya are the exampics of 
seeds that germinate this way 
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Formestion of 7. rypete 


Sperms swim through cervix and uterus to Fallopian tubes where they fertilize \ 
the cgg cells, released from ovary. After fertilization, zygote is carried to uterus. A 
By this time, the zygote has started dividing and is now called embryo. The {Y 
embryo is implanted in uterus walls. 


Placenta 
A connection, called placenta, is established between embryo and utarus wall- 


alan develops into new offspring {rabbit kit) in 30-32 days, after which it is 
m. 


Q.f6: Whatls Gronth In Human Pepetation and its Consequences? 

Aas. Growth in Human Poputntion and its Consequences: 

Pakistan's population in the year 3007.-2008 was 163,775,000. By the end of thus decade. cur 
population is expected la excecd 176 million, Pakisizn's population had a rebatively hi 
frowth rate in past. as 


Wiles inte te over population 
a enrrne 


When population growth exceods the carrying capecity of an area of environment, it results 
m overpopulation. Many problems are associated with human overpopulation. The 
overpopmlate: arcas face severe shortage of fresh water and natural resources. 
Overpopaiaion results in deforesistion and loss of ecosystems. (t leads to more polhtaon 
and gieibal warming. There m high infant and child mortality rate my overpopulated areas due 
a WO peverty Overpopulation raises demands for more housing unita. more hospitals, more 
jobs, more educational institutions, increase in food crops etc. 
alt Peuple should be aducated about the problems of overpopulation. Pakistan's Mimistry 
~) * Of Population Welfare has taken 2 ournber of steps to make people aware of the hazards of 
_ overpopulation and to stabilize the population to match our resources. 
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Q.17: Veriten note an Scsealh Transmitted Disease AIDS, 
Ams: AIDS: ASesuails Transmitied Disease: 
Seaually Transmitied Diseases (STDs) are defined as the diseases that are 
traneeitend through sexual act The mosi serious and 
challeaging health problem faced by the worid today is AIDS. \ 
HEY 


tt is also @ sexually ransmitied disease. AIDS stands for Acquired Lmmuapo 
Deficiency Syndrome. It is caused by human immuno deficrency virus (HIV). The virus 
destroys white blood cells, which results in loss of resistance agains! infections, [tig a Atal 
disease. It spreads through transfer of body fluids such as blood and semen. 


Causes of AIDS 


Thus the main causes are unprotected sexual activities. usc of infected needles or 
transfusvon of infected blood 1 
4258: Whathsoul NAC Pand NGOs in AIDs control? . 
ins: Organisations ¢ SG} 
Pakistan's Federal Ministry of Health estabi:shed NACF hy 1987. The main objective 
of this programme is to belp the pubtic for the prevention af HTY transrmssion, safe blood 
trans firons and reduction of STDs. 


HTY lufection in Pakinten 


The frequency of HTV infection in Pakistan 15 still low. But, che country is at sk of 
epidemic duc to various risk factors e.g. expagure to infected blood or bload products, homo- 
sex, and injecting drug users. For improved prevention by the general public, the NACP 
started services through TY and radio channels and prim media in 2005. 

Objectives 
The objectives of thi eactivay were to: 
ti} Change public attitade for safe sexual activities, 
(ii) 9 Create demnand for information on HV and AIDS, amd 
(iii) 99 Ieyprove attinsdes and behaviour among healthcare workers 


Role of Govarplitg? 

Accosdang to the latest data by the World Bank, at least 54 NGOs are working in 
Pak etea for HTV/AIDS pubic awareness and for the care and support of persons living with 
HIV'AIDS. These NGOs also work on AIDS education and prevenlion for sea workers and 
other bagh-risk groups. NCOs serve as members of the Provincial consortvum on HIV/AIDS, 
whieh bas been sci up un all the provinces of Pakasian. 
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INHERITANCE 


Major Concepts: 

15.1- Lntroduction to Genetics 

1$.2- Chromosomes and Genes 

15.3- Mendel's Laws of inherilance 

15.4 Codominance and [ncomplete Dominance 
15.5- Variations and Evolution 


Q.1: Define Genetics and give its characteristics. 
Ams: (eaetics: 
Genetics is the branch of biology in which we study inheritance. 


Interitance 


Inheritance means the transmission of characteristics from parentsto afispring. 
Traits 


The characteristics of organisms are called the traits. 
Example 


Inman height, colour of the eyes, intelligence cic are al inbentable rraits. 
Transmission of Characteristics 


Parents pass characteristics ta ther young theeaigh genc transmission. Equal numbers of 
chromosomes from each parent sre cambinedduring fertilization. 


—_ 
Gane 
The chromosomes upites {Wher lance called the genes. 
Q.2: Vrite a mote en Cy rugaquines ana ( remes. 


4&es: (€ hromusom sets: 
Weriing of tie aN ° 


Genes consist of DNA. They contain specific instructions for protein synthesis. 


Hadaehinges (hi remeecres 

The body cells have # constant number of pared 
chromosomes. The two chromosomes of a pair 
ae known gs homologous chromosomes. [n 
humans body cells, there are 23 pairs of 
hagnologous chromosomes for a total of 46 
chromosames. We may recall that during 
meiosis, the two members af each chromosome 
pair separate and cach of hem enters one gamete. 


(109) 
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Chromatin 


Chromosome 1s made of chromatin material (simply as chromatin). Chromatin ts a complex 
material, made of DNA and proteins {mainly histone proteins). 


Nucleasomes 

DNA wraps around hisione protems and forms round structures, called nucleosomes. * 
DNA ts also present between nucleusomes, In this way, the nucleosomes and the DNA 
between them look hke "beads on a string” (Fig. 15.1). The fibres consisting of nuclcomaayes eo 
condense into compact forms and get the structure uf chromosomes. + 


mRNA 
HKNA polymerase 
™., 5 
nucleotides 
ONA AU.C,G 
QA: Whacis Vatsen-C rick Model ef D* 4) a 
Kae: Watson rick Model of DNA: c 
in 1953, Janves Watson and Francis Crick proporextthe structure for DNA. 


1 According ta the Walsom rick la 
DNA molecule consists of tee 
polynucleotide strands 

These strands are coded arced each 
other in the form of adoublehelix There is 
a phosphate-sugar backbene on the 
ouside of double fabs. andthe 
muvgenous buses are of the inside. In 
deuble belix, Uh miregcnous buses of 
opposite nucheatidees form pairs through 
hydrogen heods, 
- Thas palmng is very specific. The 
ATO eRoOUs base adenine of onc nuclcolide 
foers pede with the thymine of opposing 
nuvicetedc, while cytosine forms pair with 


ean. 
@ There are two hydrogen bonds between 
aceTune and thymine while there are three hydrogen bonds between cytosine and guanine 


Am 
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QA: Whatis DNA Replication? 

Am: DAA Replication: 

L. _Etes.done to make the copies of the chromatids of chromosomes. Durmg replication, \ 
the DNA double helix is unwound and the two strands are separaied. much like the A\ 
two sides of a zipper. : 

2. Each strand acts 9s «template to produce ancthet strand, Its N bescs make pairs with () 
lhe N-bases of new nucleotides. In this way. both template strands make new 
polywockotide strands in front ofthem. 

3. Each template and its new strand together then form a new DNA double * 
ertical to the onginel. 


Dente borbrs Strandh are i ¥ 
= erewwed ‘eepeeer! 
ben aes DNA papleceic’? 
2 wrendks a 
Pat DRA - 
ree tle ch. 


QS: Hew does the DW Acf chromoseme » ork? 
Anat: DN VefChromesome: 

DNA is the genetic maleriast.c. il conuuns the iniieections to chrect all the functions of cells. 
It performs its role by giving instructions fie the synthesis of specific profeans. Some 
proteins perform structural roles whijertye ¢ghers act as chzymes to control all biochemical 
reactions of celts. In this way, where v@r angi] docs, is actually controlled by tls DNA. Jn other 
words, DNA makes the charecterfgue ar trait of cell or organism. Let us see bow DNA 1s 
teyponsible for this. 

We studied thst traits are made by specific proteins. ic protean have fic number 
and sequence of thew amine acide. a a 
Treascription 


DNA controts thas eaqeence of amino aces by the 
sequence of its mucicoudes. Dunng prom 
synthemss, the scqguence of DNA nuchotides 


decades that wites will b¢ the scquence of aming : = 
acids. For this purpose, the specific sequence of mRNA acne chilaescarespnstits 


DNA mucleotides is copied in the form of | travian 
messanger RNA {mRNA} nuckeotndes. This ete 
a ocess iscailed transcription, J a. ag 
“ one 


RS ay 
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Transiatlon 


The mRNA carries (he sequence of its nucleotides to ribosome. The ribosome reads this 
sequence and joins specific amino acids, according to it, to form protein. This step is known 
as translation. 

Fux eete el 


ea 


The part of DNA (sequence of nucleotides} that contains the instructions for the synthesis of 
a particular protein is known as a gene. IDNA of each chromosome contains thousands of 
genes, 

Lael 


Like chromosomes, genes also occur in pairs, onc on each homologous chramapeme. The 
iocations or positions of genes on chromosomes arc known as Joc) {Singular Jogus). 
Example 


Each gene determines a particular irait in an organism. Each individual carries at least one 
pam of genes for cach trail, For convenience, pairs of genes arc represented by a letter or 
symbol. Both members of a gene pair may be the same in some individuals (a condition 
which we may represent as. AA oraa or BB) and different un others (Aa or Bb}, [t means that n 
geae exists in more than onc alternate forms, [fp the above example, 'A and ‘a’ arc the two 
alternele forms of a gene and ’B’ and ‘b' are the alernate forms of another gene. The alternate 
forms of a gene are called alleics. Lf an individual has A gene pair, 'A and 'a' are the alleles of 
ome another. In this individual, alicke 'A' fe located on one of the two homologous 
chromosomes and the ellele'a'. 


I 
Wen chrorposomes separate dueing meiosis, alleles also seperate and cach gansete ects one 
of the two alleles. When gametes of both parcnis unite, the zygote (and the snip alsa} 
receives oft allele from each parent. 
Q.4: Whatis Genotype? Give its types. 
Ass: Genotype andits Types; 
The specific combination of genes in an individual is known as genotype. It is of two types 
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i.¢. homozy gous and heterozygous. tn order to understarn] the concept of genotype, let us 
consider an example trent ic. albinism (a condivon in which normat body pigments arc 


absent). Like other traits, it 1s also contralled by one parr of geacs. We van represeni the twa 

alleles of the pair es ‘A and‘a’ Three combmmalions i.e. genotypes are possible for these two a 
alicles ic. AA, Aa, and aa. \s 
Types of (scnatype \ 

These genotypes can be grouped into bwo types. | \ 
Homozygous Cenoty pe 

The genotype in which the gene pair contains (wo identical alleles (AA or 2a), sealed 

homozygous genolype. 


Heterozygous Genotype 


The genotype in which the gene pair contains twa defferent allel A is called 
heterozygous genotype. 


Dominant Alletc 


When in the heterozygous condition onc allele masks or ae of the other, 
(18 called the dominant allele. 


Recessive Allele 


The allele which is nol expressed is called recess, the "nant alleles are represented by 
capiial eters and recessive alleles by lower casa, JAlicr $A Jbinistn 18 a Tecesstve irait 1.c. it is 
produced when both alleles are recessaigc. ip hurftiims, allele ‘A’ produces normal body 
pigments while allele ‘s' does nal produce pigaggais. Lf 
genotype is AA or Aa, the individual “ll produce 
pigments. On the other hand if gémo is aa, of 
Pigments wll be produced and the is@jvidua! will - ; 
albino. In this example, vou fac Weal the allele © 
dominates over ‘a’, becagpe uh Ad omdividual pigment 


are produced and the effect eq‘ suppressed by 'A'. The 


expression of this ge i the form of trait (in on 
example, being albinor bas ing normal pigrnentation | 1 
known as the p 


7: Who js Wagdel? Why he selected Pea Plants [2 
for bls c\perfmmant? 

Any | : 

Greves Mandel was a monk (prest} in Austtia. II. 
dev@Gugpd fhe fundamental pnonciples of gencius , 
Mendig] proposed that there arc “special factors” an 
organisms. which contro] the expression of traus and 
tc transmission to next generations. These factors 
Sere eventually lermed genes. . 


113 
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Selection of Mendet 


Mendel sclected pea plant (Pisum sativwn} lo carry out 4 large number of experiments. In his 

writings, he gave reasons for this selection. He argued that an organism for genetic 

experiments should have the following features: 

- There should be a number of different traits that can be studied 
The organism should have contrasting traits ¢.g. for the trait af height there should be 
anly twa very different phenotypes i.e. tallness and dwarfness. 
The organism (if it is a plant} should be self-fertilizing but cross fertilization should 
also be possible, 

“1 The organism should have a short but fast life cycle. 

‘s+ All these features are present in pea plant, Normally, the flowers of pea plant allow 
self-poilinanan. 
Cross pollination can also be done by transternng the pallen grains from the flower 
on ofte plant ta the flower on another plant. Each tnit studied in pea plant had two 
distinct forms. Mendel’s succeeded in his work nat only because he selected the right 
organisms for bis experiments but also because he analyzed the reeults by using the 
principles of statistics (ratios). 

Qf | Whalos Mendel'si.an of Seerenation AES be 

Ant Moendel's Law of Segregation: 

Mendel studied the inheritance of seed shape first. For this purpose, he crossed (reproduced) 

rwoplants having one contrasting trait i.e. seed shape. 


Monohybrid Cross 


Across in which only one trait is studied st a time, is called as a monohybrid cross. Mende] 
crossed a trus breeding round-seeded plant with s tnsc-breoding wrinkled-sceded plant, All 
resulting seeds of the next generation were round. Mende? dec‘ared the trait “round seeds” ax 
dominant, while “wrinkled seeds" as . The following year, Mendel planied these 
seeds and allowed the new plants to sebf-Mtilize. As a reault, be got 7324 seeds: $474 round 
and 1850 wrinkled (3 round ; | wririkied§, 


114 
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Parental Generation: 


The parental generation 2s denoted as PI generation. The offspring of P) gencration are FI 
gencration (first fitiat). The cross in Fl generation produces F2 generation (second filial). 

Similarly, when "truc-breeding” tall plants were crossed with “truc-breeding™ short 
plants, all offspring of F | were tal! plants i.c. latiness was adomunant trail. When members of 
Ft generation were self-fertilized. Mendel got the ratio of tall to short plants in F2 as 3:1. 


Mendel's Conclusion 


Mendel concluded thal the trasts under study were controlicd by discrete (separable) factors 
or genes. In cach organism, the genes are present in pairs. During gamete formation, the 
genes (alleles) of cach pair scgregale from each other and each gamete reccives one genc 
from the pair When the gametes of maiz and female parents unite, the regaling offspring 
again gets the genes in pairs. These conclusions were called the Law of Segeegayon. 


round or wrinkled seed 


ae or green seed 


a. 


& ar whate thows 1% 


inflated or pinched pod v= 
Seema 
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ae is Mendel's Law of Independent Assorment? 
Ans: Mendel's Law of Independent Assortment: 


Dihyhrid Crosses 


Mende} studied two contrasting traits ata time, Such crosses are called dihybrid 
crosses. He performed experiments on two seed traitsi.e. shape and colour. The 
trait of round seeds (controtled by allele R} was daminant over wrinkled 
(controlled by allele r) seeds. Similarly yellow seed colour {controlled by Y) 
was dominant over green {controlled by y). Mendel crossed a truc-breeding 
plant that had round yeilow seeds (RRYY) with a tme-breeding plant having 
wrinkled green seeds (rryy). Albseeds in Fl generation were round yellow, 
*, 


Round yellow X  Wrinked green 


r— 


Seil-fertilization of F1 


When Fl seeds grew into plants, they were self-fertilized. This cross produced 
seeds with four phenatypes. There were 315 round yellow seeds, 108 round 
green seeda, 10! wrinkled yellow seeds and 32 wrinkled green seeds. The ratio 
of these phenotypes was 9:3:3:1, 
Mendel caplained that the two traits i.e. seed shape and seed colour are not tied 
wah each other. The segregation of 'R' and ¥ alleles happens independently of 
the segregation of Y and'y‘ alleles. 

From his second experiment, Mendel concluded that different traits are 
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inheried independently of one another, This principle is known as the law of 
independent assortment, It states as: “the ailcles of a pene pair segrcpate (get 
separated and distributed to gametes} independently from the alleles of other 
gene pairs”. 


315 Round yellow =) 9 
108 Rounud yroen @:; 
101 Weinkled yellow (_) 3 
32 Wonkled green @ 
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Punnett Square 


The Punnett square is a diagram that 16 used to predict an outcome of a particular cross of 
breeding experiment. It is named after R. C. Punner (an English mathematiczsn), The 
gimeics of both parents having all possible genetic set-ups are determined. A checker board 
is used to cross afl Lhe possible gametes of one parent with all the gametes of other parent, in 


this way, a biclogist can find ail the possible genotypes of offsprings. » 

(0. (Ur Whatis Ce-Dorninaeeang Tesonipletr Dowenane?) 
Afis: Co-Dominance and Incomplete Domiaince ——— 
Codominance | 
Co-dominance is the situation where two different alleles of a gene par express thogase! ves 
completely, instead of showing a dominant-recessive relationship, @5 @ result the 
heterozygous organism shows a phenotype that ts defferent from both hagroaygous parents. 
E1ampk ~ 


An example of co-dominance 15 the expression of human bload group AB. The ABO blood 
group system 1s cantroiled by the gene T. This gene has thrco alice it. 1°, J” andi, The allele 
T produces angen Ain blood and the phenotype 1s blood gemyp A. The allele I" produces 
antigen B in blood and the phenotype is blood group B. The allele i does not produce any 
rinse Laces visogl ng gol gr elas leirsentern over i. When 
Is & heterozygous genotype of I* 1", each of the to alleles 
antigen and neither of them Sime? a aa 


Mother: AQ+- 


Ince meplate Gorsinance 


en in-complicte dominance is the situation where, i. heterozygous genotypes, 
allies express as a biend (mixture) and neither allele is dommant over the other. / 
of this blending, an intermediate phenotype is expressed. Following is the femili 
of incompkte dominance. 
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Example 


In Four O clock plant, the trait of Mower colour is controlled by two alleles (Ici us say 
them R and c). The true breeding plants RR and rm have red and white flowers. respectively. 
When a homozygous red flowered plani (RR) is crossed with humozygous white flowered, 
plant (11), the heterozygous (Rr) plants of Ft generation produce pink flowers (pink isa blend 
of red and white colours). This result clearly indicates that neither of the red flower allele (R} 
and white flower allele (r) is dominant, However, when twa hctrozygous plants with pink 
flowers (Rr) are crossed, F2 pencration shows phenotypes of red, pink and white flowers in 
the rato 1:27). 


bow © Ae plint 
Q.11: Vohadis Variations? Give its ts pes, 
Ags: \ariations: 
Sexual reproduction produces variations inthe next generation. No pwo individuals resulling 
from separate ferbiizatrons arc genaticafly identical. 
Sources of Variation: 
(i) The genetic recopebingtion produced through crossing over (recall from previous 
studies that crossingever occurs dunng meiosis) results in gametes wilh yarialions. 
* — Mutacions (chamges tn DNA) are important source of vanations. Mutations also 
happen d es formation through meiosis. 
Denny feulzmien, one of the mulhons of sperms combines wilh a single egg. The 
‘hegceinvelsed tn this combination also act as the source of vanatons. 
dene flew ic. movement of gencs from one populstion la another is also an 
source of variations. 
tare Discontinuous and Continwous }ariations? 
@ continuows and ( ontinucus Variations: 
ble variations are of bwo types i.¢. discontiquaus and continuaus vanations. 
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Discontinuous ¥ariations 


Discontinuous variations show distinc! phenotypes. The phenotypes of such 
variations cannot be measured, The individuals of a population cither have distinc! 
ohenotypes, which can be easily distinguished from each otbes, Bicod groups are a good 
example of such vanations. 


Example 
in a burnan population, an individual has one of the four distinct phenotypes (blood 


groups) and cannot have in between. Discontinuous variation: sre contrailed by the alleles of 
asingle gene pair. The environment has little effect on this type of variations. 


Contiguous Variations “boo 


In continuous variations, the phenotyes Bai~ a complete range of measurements 
from one extreme to the other. Height, weight feet size, uteltigence etc. arc example of 
COnnNUOUS Varnations. 

Example 


In every human population, tye individuals have a range of heights (from very small to tall). 
No population can show ony awe or three distinct heights. Contingous vamations are 
controlled by many gemes aid att often affected by environmental factors. 


Q.13: How ¥uriatins lead to Fs ofution? 
Am: Variations lead to Evclution: 


Organic E-voletinn 


Omarte evolution {biological evolution) is the change in the characteristics of a 
populabator species af organisms over the course of generations. The evolutionary changes 
wcaiweys inberitablc. The changes in an individual are oot considered as evolution, because 
evohstion refers to populatons and noi to individuals. 


Pricesses of Organic Evotution 


(120) 
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Organic evolunhon inc hides nwo mayor processes: 
a Alkerabon an genetic characteristics (traits) of a type of organism overtume. 


Creation of acw types of organisms from a single type. 
Theery of Special Creation o 


The study of evolution determunes the ancestry and relationships among different kinds of > 


Organuins. The anti-cyoluuon ideas support that all [twang dungs had been created in their t 
current form only = few thousand years ogo It ts known ax the 
“theory of speciat creation”. But the scientific work i 
erghtecnth century led to the adea thal living things might 
change as well. 


Wark or Chertes Darnin 


Charles Darwin (§809-1682) proposed the mechanzsm of 
Ofganc evatution in 1834. [L was calted as “The Theory of § 
Natural Selection”. Darwin proposed this theory afler his 5 
year voyage on the HMS (His Majcaty's Ship} Beagke He alse 
published a book "On the Ongin of Species by means of Nshuril 
Selection" in £859 ~ 


Failure of Darwin's Theor of Evaluation 


Darwin's theory of evolution was not wiicty acacpiigd Because 
of lack of sufficxem evidence Modentigvokibondly theory 
Began int the late 1920s and carly 1930s. Sqndeqefennsts proved that ic theory of natural 
ssiechon and Mendctian genetics are s@oréédcas jusi as Darwin had proposed 

y. 14-48 beat is Mechanives af f item ' 

Ags: \oteral Selection. 

Almost every pogulaugn @oriuns several vanatians for the characteristes of its 
members. In other works shege are morphological and physiatogica) varisiions in all 
populadons. Natural selectim is the process by which the better genetic vanations become 
Mate COMMON in suCciee Mr generations of a populabon. 


The central cotpgpf of natural sclocuion as the evolutionary fitness of an Offpitistn. Fimess 
Mende an ergenssMm’s ubiltty to survive and reproduce. Organisms produce more offapring 
than cam stave and these offspring vary in finess. These conditions produce struggle for 
sur falerpong the organams of pupulation . The organustns with favourable vananons art 
able ta reproduce and prais these \asiations to them next generations. On the other hand, the 
rate Of the transmission of unfavourable to next generations x low. We can say that the 
fvourable varaitons are “selected for” them transmission to next generations, while the 
unfavourable variations are "selected against” heir ransmaaionio next generations 


Aint 
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AS & result Of natural - 
(favourable variation ene oom the allele eas 
individuats With farecnat Other alleles beedicae ses common femese of characteristics 
individuals with hanafuiorunfavou become a major part on apie So, the 
- ; Vvourable variations become rarer. Population while the 


Predatory birds. The ng 
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CHAPTER # 16 


MAN AND 
HIS ENVIRONMENT 


Ql. Define environment? 
Ans: Environment: 

The sun total of physical (abotc) and biotk: conditions which influence the 
organism 

Every organism has (ts specific surrounding or environment wiih which A 
Continuously interacts and remains tly adapted An organism's environment rs ihe 
sum of physical (abiohc} and drological (biotic) conditions which influence that 


orgamem 

Q2z. Define Ecotogy. 

Ans: Ecology: 
The study of the interreiationship between organisms and their environment 
3 Called ecology. 


Q3. What are the different leveis of ecological organization? 
Ans: See QO #1 from Exercwe (Short Questions). 


A specees IS a@ group of organams which can interbreed freety in nature, to 
proguce fertie offspring 
Q4. Define ecosystem and its components. 

Ans: See 0 @ 2 from Exercise (Short Questions). 

Q5. Explain how biotic components are furthar classified? 
Ans: Classification of Blotk Components: 

i. Producers: 

The producers are the autotrophs present in an ecosystem Producers 
indude plants. algae and photosynihet< bacteria. These organisms are able to 
synthesize complex organic compounds (food) from inorgenc raw matenais 
Producers form the bases of any ecosystem 

In terrestrial ecosystems, plants are the maw producers in squatec 
ecosystems, the main producers are the floating photosynthetic organisms (mainty 
algae) called phytoplankton and shallow water rooted plants. 
a, - Consumers: 
The consumers are heterotraphs They cannot synthesize thew food and so depend 
upon producer: for food. Consumers include all animals, fung:. protezoans and 
many of the Dacteria The animals are the major co" iumers of ecosystems 
Classification of Consumers: . 

They are further clasemind as herbivores & -d carnivores 
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a. Primary Consumers (Herbivores): 

Herbwores @.9. cattle, deer, rabba. grasshopper etc’ feed on plants They 
are the pnmary consumers They feed directly on plants of products of piants 
b. Secondary Consiimers (Camivores): 

Camivores feed on other aemmals Pnmary camwores (secondary 
consumers} feed on harbrvores Fox, frog, predatory birds, many fishes and snakes 
eic are prmary carvores. 

c. beh Consumers {Secondary carnivores): 

Secondary camrvores (tertiary consurners) feed on primary caruvores Wolf 
and owl etc are sacondary catrwvores. Tertiary carnnvores e.g fon. tiger etc. feed 
Of secormiary Carrwvores 
ii. Decomposers or reducers: 

Decomposers of reducers break down the complex orgene compounds of 
dead matter {of plants and animals) inta simple compounds They secrete 
digestive enzymes imc dead and decaying plant and anemel remains to digest 
the organic: matenal. After digestion, decomposers absorb the products for thew own 
use The remawung substances are added lo enwronment Many types of Dacteria 
and fung: are the prnopm decomposers of bosphere 
Q6. Write note on biosphere. 


Ans: Biosphere: 
The laai tevel of ecological organization, all ihe ecosysiems of ihe world 
together form the trosphere 


All ecosystems of the wortd together form the biosphere It inchxles all the 
ecosystems of the planet Earth in other words. the biosphere consisis of all 
orgafisms present on the Earth and all regions of the Earth where they Ive 


Becaphere ranges from the flaor of oceans te the tops of the highest mountams It is 
about 20 ktometres thick. 


Note: 
The beosphers makes a thin layar surrounding the planet Earth if you 
consider the Earth a3 of the size of an apple, then the biosphere wil be as thick a3 


the apple's Blun 

Omnivores are the consumers that ea animal flesh as well as plants and plant 
products 

Examples of omnivores: 

Bears, Costs, Hedgehogs. Opossums, Pigs. Humans. Mice, Rata and Squires 
Varous birds (whose prey can consist of berries end nectar ta nsects. worms fish 
smal sodents and enakes) etc 


[_ Interesting Information _| nformation |} 
Tertiary carnivores; top camivores: 
Tertary carrkvores are not eaten by any other animals They are miso calied lop 
carmvores 


The minerals, whach are released by decomposers, are used as nutnents by the 
producers. 
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Q7. How the flow of energy is different from that of materials? 
Ans: See QO #3 from Exercise (Shor Questions) 
Q8. Explain flow of energy in an ecosystem. 
Ans: Flow of Energy in Ecosystem: 
The flow of energy i different trophic /evels of ecosystem rs unidirectional 
The following 1s an overnew of the flow of energy in an ecosystem 


[Energy flow in an ecosystem| 


Sun is the primary source of energy: 

The Sun is the pamary source of energy for all ecosystems Producers get 
solar energy and transform it into Chemical energy by the process of photosyninesis 
They store this energy in thew tiesues and alsc transform if into mechanical and heat 
energy during ihew metaboke actwities 
Flow of energy in producers: 

The energy in producers tissues flows fo herbivores when producers are 
eaten Herbivores transform & into mechanical and heat energy dunng ther 
metabolic activites and store the rest in the tagues Carruvores eal hertivores and 
get energy They also use fi for they body activiies and store the resi in thew 
tissues After the death af producers and consumers, the energy stored in thei 
trssues 18 used by decomposers. 

Law of Thermodynamics: 

The storage and expenddure of energy in an ecosystem ig m accora, => 
with the Basic law of thermodynamics i1¢ ‘energy can nerher be created ru: 
destroyed but can be transformed trom ane form into another’ 

Note: In an ecosystem there 15. 


i. Constant flow of transfer of energy from the Sun through producers io 
consumers and decomposers 

ii. A significant decrease n wseful energy during transfer of energy at each 
trophic level 


Q9. Explain flow of materials in an ecosystem. 
Ans: Flow of Materials: 

The matenals flow from one troptuc jevel to the next by means of food chaing 
and food webs 
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A food chain 1 8 senes of organesms within an ecosystam if which each 
organism feeds on the one before it ard 6 fed by the one after ¢t For example 
following 45 3 food chain in an ecosystem 


cs Que? 
(A simple food chain! 


The base of food chain ss always formed t by 3 plant (producer} it eaten by 
a Pphmary consumer which § preyed upon by a seconday consumer The 
secondary consumer may be eaten by a teriary consumer 

A food chain, can therefore be represented as 
Producer — Prenary Consumer —» Secondary Consumer — Tertiary Consumer 

A food chan involves 2 nutritive interaction among the biotic components of 
an ecosystem Usuaily there are 4 or 5 tropnet levels Shorter food chains provide 
greater available energy and vice -versa 
Food web: 

in nature, food chaws are very complex as one organism may be the food 
source of many oifer organisms Thus msiead of a simple linear food chain thee 
i$ a web-hke etruciure formed by these interlinked food chains Such interconnected 
food chains cotectvely make “ood web’ Food web can be defined as, “a network of 
food chains wrich are inierconnecied st various lophic tevels 


‘A food web in grassland ecosystem : 
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Q10. How would you describe the ecologikal pyramids? 
Ans: Ecological pyramids: 

In 1927, Charles Elton (an English ecologat) developed the concept of 
ecologies! pyramids. He noted that the animals present af the begenning of food 
chain are abundant in number while the animals present at the end of food chain are 
fewer in number. Ecological pyramid can be defined as. “A representation of the 
fumber of indnaduals of amount of biomass of energy present 1 vanous troptic 


jevels of 2 food chen” 
Types of Ecological pyramids: 
Ecological pyranuds are of three types 
L. Pyrarmd of Numbers ib. Pyramud of Bromass 


iii. The Pyramid of Energy 
Q11. Explain what do you mean by the pyramids of number and biomass. 
Ans: See OQ # 1 from Exerase (Understanding the Concept). 

Q22. Define “Biomass”? 

Ans: The total amount of ving or orga matter mn an ecosystem al any time 4 
calied “bomass” 

Q13. How would you describe biogeochemical cycles? 

Ans: Biogeochemical Cycies: 

Brogeochercal cycles are tha cychc pathways through whach matenais* 
move from environment to organs and beck to environment 

Environment ig the source of maternats for aff Innng orgamems Envieonmernt 
prowdes bioelements which are used by organisms for thew bodes and metabolism 
The matermts are continuously recycled Detween organisms and envwonment 
Carbon cycie: 

The brogeochemical cycle In which carbon flows between orgensms and the 
anvironmen 
Nitrogen cycle: 

The flow of nitrogen between environment and the organisms 
Nutrient Cyctes: 

Sence such movemert of esements and morganic compounds 1s essential for 
mamtenance of ide. they are also Called ‘nutnent cycles 
Q14. Write s note on Carbon cycle. 

Ans: See O #2 trom Exercise (Understanding the Concept) 

Q1S. Explain how human activites have contributed to the kh =~! 
balance in nature. 

Ans: See 0 45 trom Exercise (Understanding the Concapt) 

Q16. Define nitrogen cycde. 

Ans: Nitrogen cycte: 

The flow of nadrogen between environment and the oqanane % cated nitrogen 

cycle. 

Nitrogen is an important component of many biomolecules. like proieins and 
nucieic ackis (DNA and RNA) Atmosphere is the reservoir of free gaseous nitrogen 
Living organiems cannot pickup thie gaseous nitrogen dwectly from atmosphere 
(except for nitrogen fixing bactena) it has to be converted into narates 19 be aed 
Dy plants 
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O17. What are the different stages of Nitrogen cycle? 
Ans: See 0 #3 trom Exerase (Understanding the Concept) 
Q16. Differentiate between intraspecific and interspecific interactions in 


_ @cosystem. 
Ans: Intraspecific Interactions in scosystem. 
The interactions between the members of the same species are called intraspecific 
interactions. 
Taterspecific interactions in ecosystem: 

The interactions between the members of different specees are called 
interspectic interactons Some important interactions among living organisms in 
ecosystems are grven below. 

i. Compatiton _ ii. Predation ii, Symbiosis 
Q19. Write notes on competition, predation and symbiosis. 

Ans: See © # 4 from Exercise (Understanding the Concept) 

Q20. Describe the symbiosis between honeyguide bird and badger? 

Ans: The honeyguxde bird feeds on wax and ihe larvae present in honeycombs It 
fhes around looking for honeycombs, but f 13 not strong enough to open the comb 
Badgers are jarge mammals that feed on honey. When @ “useyquide bid goes to 
find honeycombbs, the badger follows ft. When the bird ’ finds a honeycomb, it calts 
the badger. 

Sometimes the bard has to stop and wart for the slow-mowng badger After 
reacting there, the badger opens the honeycomb and both of them eat thew foods 
together Traditionally, hunens Rave also used these bide to find honeybee 
colones 
Q21. Write a note on Global Warming. 

Ans: Global Warming: 

Increase in the iemperature of the Earth: due to the addition of greenhouse 

gases m atmosphere, which do not allow solar radiations lo reflect back into the 


The addition of greenhouse gases (e.g. carbon dioxide, mathane, ozone) wh 
atmosphere increases the temperature of the Earth These gases remain # the 
lowest part of Earth's atmosphere and do not allow solar rackations to refiect back 
into space. As a resutt, hest remains within the Earth's aimosphere and increases 
its temperature. This te caked globai warmmng 
Effects of Global Warming: 

Due to global wartrung, polar ice-caps and glaciers are melting faster than 
the time taken for new ice layers to form. Sea water is also expanding causing sea 
levets to is@ Due to melling glaciers. rivers overflow and cause floods 


In 1990 Uniled Nation established intergovernmental Panel on Climate 
Change (IPCC). It prowdes scientific advice to the work! leaders on msues Ike Ihe 
bud-up of greenhouse gases and its prevention 
According to IPCC, Earth's surf. temperature nas increased = 0 2° per decade m 
the past 30 years 
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Scientists fear that the sea level 16 reing up lo 0.9cm a yaar Rise m sea 
level has worst effects on coastal countnes Most of the islands of the Maldives are 
tess than t metre above sea tevel Its estimated that wathin 100 years. the Makives 
mughl become uninhabitable and the citizens would be forced to evacuate 
Q22. Write a note on Greenhouse Effect. 

Ans: Greenhouse Effect: 

The term 'Greenhouse Effect’ refers to the phenomenon in which certain 
gases (called greenhouse gases) trap heal in the atmosphere These gases act like 
the glass in a greenhouse which doss not allow the ner heat to escape When 
sunlight reaches the surface of the Earth much of its energy is transformed mto 
heat energy The Earth surface reflects this heal energy towards space as infrared 
radiation 

The greenhouse gases trap mfrared radiation and send it back to Earth 
Carbon dioxide methane and wirous oxide are important greenhouse gases Since 
1800, the amount of Carbon dioxde in atmosphere has increased 30% The 
amount of methane has more Ihan doubied and ihe amount of nfrous oxide has 
mcreased about 8% 

Q23. Write a note on Acid Rains. Highlight Some of the significant 
ili effects of acid rain. 

Ans: Acid Rains: ’ 
When rain falis through polluted aw. comes across chemicals such as 

oxides of sulphur and nitrogen These chemicals mnieraci wiih water vapours in ihe 

* presence of sunkgh! to form sulphunc acid and minc acd These acids remain as 
vapour al hgh temperatures 

As temperature falts, the acids begin to condense milo hgquid form and mix 
wath rain of snow, on ihe way down to the Earth This makes ram acidic with pH 
range of 3to 6 . 

Some of the significant ill effects of acid rain are: 

i. Acid rain destroys the necessary nutnents present in the waters Of nvers and 
Jakes sic its also bowers the pH of water Most of the aquatic animals cannot 
survive at thas pH 

ii. Ack) tam washes outnents oud of soil. damages the bare and leaves of trees 
and harms root hairs: Leaf pigments (chlorophyll) are also destroyed 

bid. Metalic surfaces exposed ta acid rain are easily corroded Fabnes paper 
and leather products tose their matenal sirength or disintegrate easily 

ly. Butiding matenals Such as jimestone, marble dolomde mortar and slate are 
weakened with acid rans because of the formation of scluble compounds 
Thus acd ran is dangerous for Msloncal monuments The buikiing of 

famous Ta) Mahal has been corroded ai many places due lo acd rans 
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[Taj Mahal and is corroded door: 
Q24. Write a note on Deforestation. 
Ans: Deforestation: 

Deforestation means cleanng of forests by natural causes or humans Large 
arcas- of forests have been cleanad for agnculture faciones, roads raw tracks and 
momng Humans cut irees for geting wood (lumber) which 13 than used for making 
structures and for heat production Human preys upon foresi aramais which are the 
Predators of many wseci pesis In thes way, insect pests destroy forests by eating 
the shoois and spreading diseases 
Effects of deforestation: 

The effects of deforestation include floods, droughts landsixtes and sod 
erosions, global warming and loss of habaat of many specias 
Q25. Write a note on ‘Overpopulation: 

Ans: 

When the «dusinal revolution started some 250 years ago, the world 
population was at 600 miton - thal seems Wke a lot of pecple Dut now the word 
population «= simost ton times at 6 bdion and will grow to 8 bilkon by 2025 Getter 
heath feca&tes and lowered mortality fates have coninbuted m population growth 


‘Year vont, ; 
|1981 85.090 000 ___ 1134,790.000, _ 
1004 (92.206. "2052 — jideoee 8 — 
"1987 99.953 232 12005 155 772,000 | 
1990 1107,975000 [2008 IMs 191,487 | 
1993 "116.444 185 2009 169.708 303 
1996 ‘125400.851 f2010 173 $16 000 
THE POPULATION OF PAKISTAN = Source: The Workd Bank 
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Q26.° Write a note on Urbanization. 
Ans: Urbanization: 

Urbanazation means growityg of cities. People move from rural areas to ches 
search of better jobs, education opportunites and higher standards of fying ff 
there @ tap urban growth, the governments find df drfficut to provide even the 
basic faciites like health, education, sheRer, water. efecincity etc Most of the 
migrants in cites do not find good jobs and become the parl of urban poor. There is 
overcrowding in schools, hospéais etc. 

The shin areas increase in number and people ving there are at great nsk 
of aiseases Urbanization +s a global problem and cannot be stopped tas it can be 
managed The current level of urbamzation in Pakistan # about 32% wich is nol 
high global standards 
Ptarined urbanization: 

A planned urbanizaton can solve many problems The cies should have 
thick' green bets in thew surroundings to control potion The open spaces in cities 
should be reserved through zoning and land plans The yrben spread-out should 
also be controlled. 


PAKISTAN: URBAN POPULATION (age } 

Source: The World Bank 

Vblization of pudkc transport instead of indandual transports also proves effective 
way lo Manage urbaruzation 

Q2?7. Define pollution. 

Ans: Pollution: 

Polluton 13 defined as any undesirable change in the physical, chamical or 
biological charactenstcs of ar, water and land thal may harmfully affect living 
orgamems and natural resources 
Q28. Define pollutants. 

Ans: Potlutants: 

The substances that actualy cause pollution are called the pollutants They 
may be the industrial effluents, domestic wastes. medical wastes etc Pollutants are 
of two types i.e. biodegradable and non-biodegradable 
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Q29. Write note on the causes and effects of the air and water poliutions. 
Ans; See © #6 from Exercise (Understanding the Concept). 

Q30. Write a note on causes and control of Land Poliution. 

Ans: Land Pollution: 

Land (soil) is an important resource as @t ia the basis for ihe growth of 
oroducers in the recent times, soil has been subectad to pofuticn. 
Causes of Land Pollution: 

The pesticides used in agnculture have chemicals that stay in soil for long 
times The acid rang change the pH of sod making t unsurtable for cultivation The 
househokt and other city garbage les scattered in sod in the absence of a proper 
disposal system Matenais like polythene biock the passage of water mta sol and 50 
decreate the water-holding capacity of soil. 

Many industnes produce harmful chemicals which are deposed of without 
being treated Improper deaposal of nuclear wastes aleo causes radioactive 
substances to remain in add for a long time. Open lairines in villages and some parts 
of cites are also the source of land polkstion. 

Control of Land Pollution: : 

There should be autable and safe anced of wastes inciuding nuclear 
wastes 

Non-biodegradable matenats Iike plastic, glass, metals etc. shoukd be 
recovered and recycled inorganic pesticides should be replaced by crganc 
pesticides 
Q31. What do you maan by conservation of nature? 

Ans: Conservation of Nature: = 

Conservation of nature means the coneervation of natural resources 
Everything thai we use o consume @g food, petrol etc. is obtained from natural 
resources The renewable natural resources e.g air are reproduced easily but the 
non-renewable resources (@9 Mmnerals and fossil fuels) are not replenished once 
they get depleted We have to conserve the non-renewable resources because their 
reserves are limited and humans are heavily dependant on them for. daily needs. 
The tenawable resources too have to be jpdiciously used To ensure sustamable 
use of resources in our environment, we shouki act upon the principle of The 3R' i ¢. 
Reduce, Reuse. and Recycie 


| Interesting Information 
Unwanted, unpleasant and annoying ids are termed as nose. Nose is 
considered as @ form of pollution. Immediate effects of noise pollution are 


annoyance ang aggression and the long term effects are heanng loss, depression 
hypertension etc 


According to estimates, at the current of increase, the average gicbal 
tamperature will go up by 3°C to 8°C in the next 100 years 
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There are more than 200 tannenes seinen e where raw skin 13 treated to 
make eather} operating in Kasur city The indusiry richarges 9000 cubic metres of 
waste water daily mnto the nearby water bodes This walter comlains heavy metals 
and becomes a part of the underground water tn 2003. a survey showed that two- 
thirds of resents and 72 percent of tannery workers suffered cancer mfectons of 
the kxiney of loss of eyesight Tests showed that the dnnking water was 
contaminated wath jead mercury and chromeum 

ee aes 

The Pakistan government and the United Nations Development Programme 
(UNDP} launched the Kasur Tannery Poltuion Cortrol Project The project has 
estabkshed an effluent treaiment plani, chromium plant and @ sokd waste drsposai 
site 
Q32. What do you mesn by the concept of 3Rs with reference tou the 

conservation of natural resources? . 


Ans: See OQ # 5§ from Exercise (Short Questions) 
Q33. Highlight the different Plans for the Conservation of Nature in 


Pakistan. 
Ans: Plans for the Conservation of Nature: 
t in 1992 Pakistan developed and the Nationa! Conservation Strategy The 


main obyecives of the sirategy are conservation of natural fesaurces. and improved 
efficrency in the use of resources It also covers ihe pokes for promoling effmency 
and conservation of energy resources 
The Federal Mirsstry of Environment has launched the National Danking 
Water and Sanitation Pobcy Ii focuses on the provision of clean denking water to 
entre populalon and the conservation of water resources 
Water puniication planis are being mstiated at over the country 
id. in 2006 the UNDP launched the project Mass Awareness for Water 
Conservation and Managercent” The objectve of the project was fo launch @ 
comprehensive awareness campaign for the conservation and management of 
walter resources in Pakistan 
tlt. The organization SCOPE (Souelty for Conservation and Protection of 
Enveonment) works with government for mass awareness and research for the 
conservation of natural resources in Pakistan 
ty. The WAWF {od name is Word Wide Fund but now ts called World Vide 
Fund for Nature) 1s working on many projects related 10 ihe corservation of nature 
Q34. What are the different programmes of WWF-Pakistan. 
Ans: Programmes of WWF-Pakistan: 
The folowing are some important programmes of WWF-Pakisian (in 
collaboration with ihe government of Pakistan) 
iF Improving sub-watershed management and environmental awareness 
around Ayubia Natronal Park 
il. Plantation of the trees of Jatropha and Mangroves at Distal Thatla Smdh 


Vist www downloadclassnotes.comm for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 


{Page 11 of 30) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www, downloadclassnotes.com , E-mail: raoshahzadiRtikhar@aqmailLcom 


BIOLOGY NOTES FOR 107 CLASS (UNIT # 15) 


li. — Otstrict-wise forest cover assessment of Pakistan 

tv. Saving Wetlands Sky High Programme (for ihe conservalion and 
Management of hgh atiiuve wetiands) 

¥. Indus Basin Water Security Project (to protect the water-flow needed for ine 
mawhenance of river ecosystem and for the banefit of nearby areas) 

vi. Regional Clmmate Risk Reduction m Hemalayas 


Clean water, air. fueis, agricutural fand and forests appeaisd io be otentiful 
earler but now these are becoming dn, da if we continue depreting them bke Ihis 
we will De creating untokd misery for 8 and for our future generotions 


—o 


A recycling of one tonne of paper can save 17 trees 


We can add the R41¢ Keforest Trees should be plated during the rains 
Trees make our envwonment more cool, shady and green 
Q35. Briefly describe the basic information about dengue fever. 

Ans: Basic information about dengue fever: 

Cengue fever = a viral iniecton transmitied through a mosquito Aedes 
aegypi It has become a mayo Heath problem in tropical and sub-tropcal countnes. 
mcluding Pakistan There are four types of cengue virus Recovery from infection by 
one provedes ifelong immunnty against that vwus but provetes no protection egamst 
mfectron by the olher three wusea According to the Word Heath 3 Jéiuica 
there are 50 millon dengue infeclons workduide every sear Now there aie 25 
bitlon people at rsx from dengve. 

The female Aedes mosquito yets the wrus when it bites PH mected person 
When an infected mosgutto b'fes another person, viruses enter fis / he’ Diood aivd 
attack white bined ces [nsde WBCs, wruses reproduce and destrcy them In 
severe cases, the virus affects iver and hone marrow As a rcsuil there is a 
decrease in ihe producton-of blood platelets and patient sutfers from bleeding 
Other symptoms of dengue wclude high fever severe headacne pan ben:nd the 
eyes muscle and jomi pains and rash 


Sometimes, cengue fever cooverts mio dengue haemcsrhag:c fever tL: iF) oF Mo 
déngue shock symdrome (DSS) OHF results in bic ding fow J2ve's of blood 
platelels and bicod plasma leakage In DSS the bie : pressure ia'ls dangercuz y 
low 
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There is no vaccine of treatment for dangue fever At present, the only 
method of controling dengue virus transmission i to check the spread of Aedes 
MOsqu toes. 

Aedes aegypt breeds prumanty in the containers used for water storage, 
cscarded plastic contamers, used automobde tyres and other ‘tems that cotect 
rnwater The mosquitoes can be controfied through proper sohd waste dsposal 
and im proved water storage practices Smell fish and crustaceans have also been 
used fur kving the larvae of the mosquito. Insecticide sprays have not proved 
efficient in killing the mosquitoes, because spray does not penetrate al habttats of 
@dun mosquitoes 


“REVIEW | REVIEW QUESTIONS | IST IONS STIONS | 


i. Which of the following is the abiotic component of the ecosystem? 


A Producers B Hertivores 
C. Carnvores D Oxyen 
2. When we eat onions, our trophic level is; 
A. Premary consumer B Secondary consumer 
C Decomposer D. Producer 


3. Identify the correctly matched pair: 
A Rainfall - biotic factors in ecosystem 
B Global warming - formation of fossil fuels . 
C Renawabte natural resource - gir 
D Com - secondary consumer 

4. In the food chain tree — caterpillar — robin — hawk — coyote, 
which is the secondary consumer? 


A Caterpitlar B. Robin 
C Hawk DB Coyote 
5, In ecosystems, the flow of__ is one way, while is/are 
constantly recycled 
A Minerals. energy B Energy, minerals 
C Oxygen, energy D. Gicose, water 


6. In the food chain “grass — rabbit—fox —bear— mushroom", how 
many types of decomposers are present? 
Aj B2 C3 D4 

7. Organisms in the ecosystem that are responsible for the recycling 


of plant and animal wastes are: 
A Producers 8 Consumers 


C Cecomposers D Competitors 
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&. Which form of Nitrogen Is taken by the producers of the 


ecosystem? 
A Nitrogen gas B Ammoma 
C Nitntes D Nitrates 


“SHC is J QUEST IONS 

1. What are the differant levels of ecological organization? 
Ans: Levels of Ecological Organization: 

In ecology, the levels of organizabon range from organis:n to bosphere An 
orgariem may be unicefiuter or muiticefidar 
Population: 

A group of the organisms of the efme species inhatnting a specific 
geographical area (habaat) at s paricular a“ 16 called @ population. 
Comnrunity: 
AN the populatons that tve in a habdat and interact In vancus ways with one 
another are collectively called 6 community. 
2. Define ecosystem and its components. 
Ans: The sel-sufficiert unit of an enwronment that ia formed as a resud of 
interactions between ts biotic sommunity and ihe sbiotic components 8 kncen as 


an ecosystem, 
Components of Ecosystem: 
Ecosystem compnses of two besic parts i.6. 

i Abiotic Components 

ti. Exotic Components 
Abiotic components: 

The abiotic components inciude the non-living factors present ‘n 
ecosystem. The important noniving factors are bght, ar, water, soil and the bass. 
elements and compounds. 

Biotic Components: 

The biotic components compnse the Inming pert (organisms) of ihe 
ecosystem. Biotic components are further classified as producers, consumers a. 
decomposers 
3. How the flow of energy és different from that of materials? 

Ans: Flow of Energy in Ecosystem: 

The flow of energy in different ophic levels of ecosystem is umdire bona! 

The foflowing 1s an overview of the flow of energy in an ecosystem 


Visit www downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 


(Page 15 of 30) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www, downloadclassnotes,.com , E-mail: raoshahzadiftikhar@qmailLcom 


BIOLOGY NOTES FOR 10 CLASS (UNIT # 16) 


Sun is the primary source of energy: 

The Sun ts (he pnmary source of energy for al ecosysiems Producers get 
solar energy and transform 4 nto Chemical energy by the process of photosyninesis 
They siove this energy m ther trssues and aiso transforn dt into mechanical and beat 
energy during their metaboke actrees 
Fiow of energy in producers: 

The energy 1 producers’ basues flows to herbivores when procucers are 
eaten Hertryores traneform 4 into mechanical and heat energy dunng ther 
metabokc actmies and store the reat in ther tissues Carwvores sat herbivores and 
get energy They also use at for thew body activities and store the rest in their 
tssuss After the death of producers and consumers, the anergy siored in ther 
hasue@s 1s used by decomposers. 

Law of Thermodynamics: 

The slorage and expenditure of energy im an ecosystem i in accordance 
wih the basic law of thermodynamics i.e ‘energy can neta be created nor 
destroyed bul can be transformed from one form uo another’. 

Note: 

In an ecosysiem there is, 

i Constant flow or transfer of energy from the Sun trough producers to 
consumers and decomposers 

ii. A significant! Cecrease ot useful energy dunng transfet of energy at each 
iropmic Hevet 

Flow of Materials: 

; Tne matenats flow from one trophic level to the next by means of food chains 
end food webs A food chan # 2 senes of organisms within an acosystem, in which 
each organism feeds on the ane before ft and fed by the one after t For exampi, 
following is # food cham in an ecosystem 
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Cam 


The base of food cham is aways formed by 2 plant (producer) Its eaten by 
@ Primary consumer, which if preyed upon by a secondary consumer The 
secondary consumer may be eaten by a tertiary consumer 

A tood chain. can thersfore, bs represented as 
Producer — Pneary Consumer — Secondary Consumer — Terhary Consumer 

A food chain invotves a nutritive interaction among the biotc components of 
an ecosystem Usually there are 4 of § tropic levels Shorier food chains provide 
greater available enaigy and vce -versa 
Food web: 

In nature, food chaws are very complex, at one orgamsm may de the food 
source of many other organisms Thus mstesd of a senpie near food chan there 
1B a web-like structure formed by these intertinked food chains Such interconnected 
food chains collecirvety make tood web’ Food web can be defined as. "a network of 
fooa  naing which are mercommected at varaus tropric levels 


[A food web in grassland ccosystein 
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4. Define food chain and food web. 
Ans: Food chaln: 

The senes of organisms m an ecosystem, in which an ofganism eats the 
preceding one and is eaten by the next one is called food chan. 
Food web: 

A network of interconnected food chains. has a nimber of feeding 
connactions amongst diferent organisms of a communty 1s called food web 


OR (Second Answer) 
Food Chain: 
A simple cham of feeding relatonstip between three or four organisms is 
called a food chain 
Food Web: 


A food web is @ diagram, of some sort, that knks at least two idea chains 
togeiner Food webs descnbe how energy is passed throughout a se@icn of an 
ecosystem (or an ertire ecosystem) 

5, What do you mean by the concept of 3Rs with reference to the 

conservation of natural resources? 

Ans: To ensure sustainable use of resources In our enwronment, we 
ehoukt act upon the pnnciple of The 3R’ie Reduce, Reuse. and Recycie 
The Ri: Reduce: A 

Ve should use the natural resources less arxd should not waste them Ve 
should use this principle at different places, in our daily hves Va should not waste 
water, elecincity, fuel etc 

We should turn off the tap when not im use. We should bathe with a bucket 
instead of shower. The tghts and fans should be off, when we are not in room. We 
should take public transport [lke buses) or walk short distances instead of using 
motor fuel. We should not waste food and should ove unused food ts poor people 
The R2: Reuse: 

We should use things again and again We should not throw away matenals 

" such as glass contaners, plastic bags. paper. cioth etc These should be reused at 

domestic levels rather than being thrown. It also reduces solid waste poltunor. 
The R3: Recycle: 

Materials such as paper. plastic, glass etc can be recycled Ths decreases 
the volurre of refuse and helps n the conservation of natural resources 


" UNDERSTANDING THE CONCEPT | 


1. Explain what do you mean by the pyramids of number and biomass. 
Ans: i. Pyramid of Numbers: 

It ts the graphic representation of the number of mdrviduals per und area at 
vanous trophic levels. Usually, producers are ‘pragnt in large number. pnmary 
consumers ate in lesser number, secondary consumefs are fewer. and so on So. 
the producers are of gmaiest size but maximum in number while the tertiary 
coneurners are larger in size but lesser in number 
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ii. Pyramid of Biomass: 
It is the graphic representation of biomass present per unit arez at different trophic 
levels. in 3 terrestrial ecosysiam. the maximum biomass occurs in producers. and 
there is progressive decrease in biomass from tower to higher trophic levels 


[Pyramid of nu mbers in an ecosystem] 
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2. Write a note on Carbon cycie. 
Ans: Carbon cycle: 

whe biogeochemical cycie in wivch carbon flows between organisms and the 
environment ss calied carbon cycie 

Carbon atom a the anncpat buiking block of many kinds of Homolecuies 


Carbon 1s found as graphite and diamond mn nature Ii also occurs as carbon choxde 
m atmosphere 


Major source of carbon: 

Major source of carbon for the wing work) is carbon dioxide present in 
atmosphere and water Foss fuels tke peal. coal. natural gas and petroi#um alsc 
contain carbon Carbonates of Earth's crust also give nse to carbon dioxce 
Photosynthesis and Carbon: 

The major process that brings carbon from atmosphere of water to lining 
world = photosynthesrs Producers take mn carbon dioxide from atmosphere and 
convert it inta organ: compounds In thi way carbon becomes a part of the body 
of producers This carbon enters food chains and is passed to herdrvores 
carmrvores and decomposers 
Respiration: 

Carbon dioxude is released back to @¢nvwonment by respiration of producers 
and consumers ft 1 abso released by the decomposition of organic wastes and 
dead bodies by decomposers 
Combustion: 

Burning of wood and fossil fuels also adds large amount of carbon dioxde 
inta atmosphere 
Green house effect and global warming: 

Human activibes neve contnbuted to the loss of balance in neture because 
the balance of carbon cycle has been upset by human acivites such as 
deforastation and axcessive buming of fossil fuels As a resutl, the amount of 
carbon cdoxide m aimosphere ws increasing causing the green house effect and 
global warming 
Note: Carbon cycle 3 a perfect cycle in the sense that carbon ss returned to 

atmosphere ag soon Bs * Is removed 
3. What are the different stages of Nitrogen cycle? 
Ans: Stages of Nitrogen cyce: 

Natrogen cycling involves severa: stages 
a. Formation of Nitrates: 

it13 done by the following ways 
l. Nitrogen Fixation: 

Conversion of mirogen gas into nitrates 1s called nitrogen fixation ft occurs in 
the lottowing ways 
a. Atmospheric nitrogen fixation: 

Thunderstomms and kghtreng convert atmosphenc gaseous mtrogen to 

oxdes of ntrogen These oxides diasoive in water and form nt’ous acid ard 

ntic aod The acxds mi turn combine wih other salts to produce ‘nirales it 
is cated a atmosphenc nitrogen fixation 
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b. Biological nitrogen fixation: 
Some bactena also have the ability to transform gaseous nitrogen into 
ntrates its called biological nfrogen fixaton Some of these nitrogen fixing 
bacteria lve as symbionis and many are free-bving 

C. Industrial nitrogen fixation: 
Nitrogen fixation 1s also done in mdustres In industnal nitrogen fixation, 
hydrogen is combined with atmospheric nitrogen under high pressure and 
lemperature It produces ammonia wich +s further converted into 
ammonium nitrate. 


ib. Ammonification and Nitrification: 

Ammonification is ihe breakdown of the proteins of dead organisms and 
nitrogenous wastes (urea. ut acid etc) to ammoma It is done by ammonttying 
bacteria After the formation of ammorus. it 1s converted into nitrites and nitrates tis 
called nitrification and is done dy nitrifying bacteria. First. ammonia 1s Converted into 
ruintes by bacteria (eg Nitrosomonas) The mintes.are then converted into narates 
by other bacteria (¢ g Nitrotacter} 
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b. Assimiiation: 

The nitrates formed by the above processes. are absorbed by plants and ave 
vtdized for making proteins etc Ammals lake nitrogenous compounds from plants 
The utkzation of nitrates by organisms 16 ceded oo 
a Denitrification: 

it s @ brological process in which mitraies and aahas are reduced to nitrogen 
gas by denitntying bactena By this process, ntrogen ia retuned to atmosphere 
Note: 

Exceseve dentnficaion reduces sod fertdty and 13 stymulated by water 
jogging. lack of aeration and accumulatron of crganic mattér in the sou 
4. Write notes on competition, predation and symbiosis. 

Ans: i Competition: 

In ecosystems, the natural resources @.g nutnents, space etc are usually in 
short supply So there is a compatition among the organisms of ecosystem for the 
uldization of resources. The competition may be intraspecific of inlerspecific 

Intraspectic competion is aways sironger and more severe than the 
interapecific competition Competition helps in maintaining a balance between the 
available resources and the number of indwiduals of a species 

Plants also show competition for space. light, water and minerals 
‘ti. Predation: 

Jt ws an interacton between two animals of diferent speces or belween a 
plant and an anémal in predation, one orgasm {the predator) attacks. kills and 
feeds on other organism (the prey) 

Some examples of predaton are given below. 

L. Al camivore animals are predators For example, frog preys upon mosquite 
and fox preys upon rabbit. Thare are some examples where a predator is preyed 
upon by & second predator and then the second one « preyed upon by a therd 
predator. For example, frog (predator 1) 1s preyed upon by a snake (predator 2} and 
the snake iS preyed upon by an eagle (predator 3). 

li. Certain plants (Prtcher plant, sundew. Venus fly trap etc.) are carnivorous 
and hve a8 predsiors Such plants live m the areas where minerais and other 
nutnents ate iacking They feed on insects to fulfit! thew nitrogen requirements 
These plants have mechanism to atiract nsects For example, they secrete sweet 
nectar that attracts the insects searching for food Then leaves are also modihed to 


capture the prey. 


Predator Plants 
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Note: 

Predation keeps the prey population under check, #0 as to maintain an 
ecological balance. Humans benefit from this teraction in the biclogrcal control of 
weeds and pests. In order to contro! pests in an area, thew predators afe released 
there 
ii. Symbiosis; 

It a @ retationsing between members of differen! species, in which they live 
together for longer or shorter panode of time 
Types of Symbiosis: 

Symbiosis re of three types. 

a. Parasitism: 

Ks a type of symbiosis (batween members of different Species) in which 
smaller partner (parasite) denves food and shatter from the body of larger partner 
{host) and, in tum, harms i. 

Temporary Parasitiem: 

in temporary parasitism, the parasite spends most of its ife cycle as 
Independent freetiving organams. Only a past of its We cycie is spent a8 3 parasde 
Leech. bed bug. mosquito are common temporary parasites of humans 

Permanent Parasitism: 

in permanent patastism, the parattes spend ther whole ite cycle a6 
parasrtes. Many disease causing bacteria and si vwuses are permanen parasites. 
Classificatiion of Paresites: 

Parasites may ec be cassified as ectoparasdes and endoparasites. 
Ectoparasites: 

Ecloparasies live outtide i.e. on the surface of host's body and get food 
from there. Mosquitoes. leeches, lice etc are ine examples of ecicparasites 
Endoparasites: 

Endoparasites ive inside the body of host and get food and shelter Bacteria. 
viruses, tapeworm. Ascaris, Entamoeba, Plasmodium etc. are the examples of 


Ast atin Lapewoun i Entamoeba § Piasmiocius 


Sure endopar. rasites 


Parasitic plants: 

Some planta (89 Cuscuts, iso called dodder) are parvasres an other plants 
Parasite plants grow special types of roots (haustoria) into host body and suck the 
fequired nutrients from the vascular tissues of host 
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Note: Host can sunive without parasite but parasite cannot survive wilhout host 
b. Mutualigen: 

In thes type of symootec interaction, noth partners (of afferent species) get 
benefit and neither is harmed 
For example: 

Termites eat wood but are not able fo digest 4 A protozoan lives ui its 
intestine NM secretes ‘ceKulase’ enzyme to ages ihe cellulose of wood In return, the 
termite provides food and shelter to the protozoan. 

Rhizobium: 

The mtrogen fixer beclena Rivzobasm bye in the root nodules of legurmnous 
plants like pea, gram etc. The bactena obtan food and shefter from plants while m 
return they fix gaseous nitrogen into nitrates for ihe plant which 1s requited for their 


eee . ey fe ; 
#81 Figure 16.14: Termite, BBO Figure 16.15. Bucteoia in 
wth a protozoanin its gut reot nodules 
[Termite. with a protozoan in its gut | 
. a * 
c. Commensalism: 


It 13 @ typo of aymovosis in which one partner 1s benefited wiwe the oiher is 
nether Saneited nor harmed For example 
Epiphytes: 

Epsphyies are small plants found growing on other larger plants for space 
only They absorb waler and minerals from almosphere and prepare their own .o0d 
The targer planis aro neither benefited nor harmed wi any way - 

Sucker fish: 

Sucker fish attaches to the suriace of sharks by rts sucker In this way. the 

shark provides easy lrangporl Io the sucker fish to new feeding grounds 


_ fb) 
[a4 An nC piphyte. orchid: plani growing on a tree trunk | 
‘ se —— 
fb Asucker fish attached with shark] 
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5S. Explain how human activities have contributed to the loss of 
balance in nature. 


Ans: toss of balance in nature: 


Human activities contnbute to chmate change by causing changes m Earth s 
aimosphere m the amounts of greenhouse gases, aerosols (smak particles) and 
cChudiness 

The largest known coninbution comes fram ihe buming of fossil fuels, which 
releases carbon dioxxde gas to the atmosphere Greenhouse gases and aerosois 
affect climate by altering incoming solar radiation and out- going infrared (thermal) 
radiation that are pact of Earth's energy balance Changing the atmosphenc 
abundance of propertes of these gases and paricles can ‘ead to a warming or 
Cooling of the climate system 

Greenhouse Gases: 

Human activities resut m emissions of four pnncpal greenhouse gases 
carbon dioxde {(CO,}. methane (CH,). nitrous oxne (N;O} and the halocarbons (a 
Qfoup of gases containing fluomne. chionne and bromine) These gases accumulate 
nN the atmosphere causing concentrations to increase with time Significant 
increases in all of Inese gases have occured iN ihe industrial era All of these 
increases are atibulable io human actrities. 

Carbon dioxide has increased from fosai fuel use In transportation. building 
heating and cooting and the manufacture of coment and other goods Deforestation 
releases CO, and reduces its uptake by plants Carbon dioxide is also rcleased in 
natural processes such as the decay of pliant matier 

Methane has increased a3 a result of human actvites related to agriculture, 
natural gas dwtntuation and landfills Methane is also related from natural 
processes that occur. for example, in wellands. Methane concentrations are not 
Currently increasing m ihe atmosphere because growlh rates decreased over the 
last two decades 

Nitrous oxtde 18 also emitted Dy human achvities such as fertihzer use and 
fossi fuel burning Natural processes in soits and the oceans also. release N-O 

The abundance of chlorofluorocarbon gases is decreasing 33 a result of 
infernational requialions designed io protec the ozone layer 

Ozone is a greenhouse gas that 3 continually produced and destroyed in the 
almosphere by chemical reactions In the tropesphere, human activites have 
increased ozone through ithe releasc of gases such as carbon monoxde 
hydrocarbons andj nitrogen oxde which chemiaty react fo produce ozone As 
mentioned above halocarbons released by human activives cesiroy ozone in ihe 
siralosphere and have caused the ozone hole over Antarctica 
6. Write note on the causes and effects of the air and water 

pollirtions. 

Ans: 1. Air Pollution: 

Aw pollution 1 one of the major Gnviroamental issues Of today It 35 defined 
as the change of composition of air by the addition of harmful substances (e g 
industinal and automobse gases and particulate matier} 
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Sources of Air Pollution: 


All sources of aur pollytion, are reiated to human actvites Burmung of coat 

eee a lot of smoke and dus! whereas burning of petroleum produces sulphur 
Ox 

In addition to these ax potldants include carbon monoxde, carbon droxiie, 
mirogen oxides, hydrocarbons, paryculale matter and traces of metais Different 
industries produce air pollution in the following way 

Fertizer industries release oxides of suiphur and mtrogen, hydrocarbons. 
particulate matter and fluonne. 

Thermal indusines are coal based and thes pollutants are fly ash, soot and 
sulphur dioxide 

Texte industries relezse cotton dust, nitrogen oxides, chlorine, smoke and 
sulphur diowde 

Steel indusines retease carbon monoxide, carbon coxide, sulphur dioxide, 
phenol. fuonne, cyanide. parbculate matter etc 
Effects of Air Pollution: 

i. Smog formation: 

When pollutants kke hydrocarbons and nfrogen cudes combine in the 
Presence of suniight. smog i formed. This i¢ a macture of gases. It forms a yellowenh 
brown haze especially during winter and hampers visibility It also causes many 
respiratory disorders and allergies as & contains polluting gases 
id. Acid rains: 

The ar politants kke sulphur dioxide and nitrogen oxdes react with water in 

the atmosphere produang acd rains 
bli. Ozone depietion: 
The upper layer (stratosphere) of the atmosphere has ozone (0) which absorbs 
uttraviclet (UV) rays present mi the suda fadiation However, the a pofiutants ke 
chiorofiuorocarbons (CFCs) destroy the ozone molecules and so break ihe ozone 
iayer Ozone holes are created wivch permit UV rays to reach the Earth's surface 
The UV rays increase the temperature and diso cause skin cancers 

The harmful affects of the UV rays are visite in the countnes such as 
Auatratia and New Zealand where the rate of skin Cancer #5 fgher than the other 
regions of tre world 
Control of Air Pollution: . 

For effective conirel of air pollution, it important to Create public awarenass 
about the ill-effects of ar polkubon Au potiution can be cortrolied by the following 
wayt 
i. Afforestation: 

H means the estadkshment of new forests by pisnung on ncn-forest areas Foresis 
are effectve means to control ax potiution because plants can filer and absorb av 
poliviants 

li. Modification of industrial effivents: 

The aw potiutants coming from industries should be passed through fitters and other 
devices. 80 thet the particulate matter is removed before ihe waste gases are 
released out. The smoke producing unts should Nave long chimneys to take the 
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potuing gases far above and then deperse over a larger area Industr2s should 
aso invest for scolar cookers or for producing bio gas 

bil. Environment friendly fuels: 

Lead-free fuels should be used in automoinies Suniarly sulphur-free fuei should be 
used in coal-based industry to reduce pollution by sulphur diaxide 

2. Water Pollution: 

It 1s the change in the composition of water by the addition of harmfui substances 
Water pollution severely affects the health of people 

Major pollutants of water: 

Sewage is one of the mayor pollutants of water it contamns organic matter 
and the excreta of human and other animats Organic matter encourages the orowth 
of microorgarssms which spread diseazes 

The wastes of indusines [acds, alkalis dyes and other chemicals) are 
dispose in nearby water bodies These wastes change the pH of water and are 
harmiy) or even fatal to aquate argamsms 

Certain industnes raease a lot of hot water from ther cookng dlarts it 
resuits im heating up of water bockes and kills aquatic ife 

Fertikzers and pesticides enter into water bodies with the rain wate: flow and 
the ground water by seepage These chemicais remain in water for a long se and 
can emer food chains They cause a number of diseases in aromais 

Oil tankers and offshore petroleum selinenes cause ow leakage into water 
Onl floats on the water surface and prevents aimosphenc oxygen from m.xing m 
water So, aquatc annals begin to die due to oxygen shortage 

Some heavy metals eg lead, mercury. arsenic and cadmium aiso make ine 
water polluted Such metals can be present m the waler, teleased from mdustnal 
and urban areas 

If water with such heavy metals s gven to plants. the metals enter the 
vegetables that grow on these plants Such coniaminated vegelabies are harmiul for 
human heath Heavy metals reduce growth and development and causr cancer 
end nervous system damage Mercury and lead can cause ;oInl diseases such as 
theumaton arihntis. and diseases of kidneys, circulatory system and ocrvous 
system. 

Effects of Water Pollution; 
The following are major effects of water polution 
i. Eutrophication: 

Ennachmem of water with morgamc nutnents (nitrates and phosphates) +s 
cated eutrophication The sewage and fertikzers contain larga amount of inorganic 
matenal (nutnents} When sewage and ferthzers reach water bodies. Ihe nutnents 
present in them promote algal blooms {excessive growth) there (Fig 1619) Rich 
aigai growth leads to increase m the number of the decomposes Decomposers use 
the oxygen present in water and it results the depletion of oxygen Algal bloom 
aiso reduces the light reacting the lower layers m water 
id. Food chain contamination: 

The non-brodegradabie water poltutants may stay in water for long times 
From water, they enter nto small organisms. which are fed upon by fish The fish in 
tum are fed upon by land armas mclucdhng human 
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iti. Epidemics: 

Orgamc pollutants in water facilitate the growth of germs Swucn poliuted 
wailer Causes epdemics uke cholera gastroenteritis atc 
Control of Water Pollution: 
Pubic shouid be made aware of ihe dangers of water pollution Before releasing the 
Sewage into water bodies it must be punfred through sewage ireatment techn:ques 
Industral wastes should also be treated before they are reteased into water bodes 


® Abiotic: 
The non-nving components of the environment jike waler sunight sol heat e@ic 
e Acid Rain: 


TAG rain conta wg Suiphunc aod and nine acd, with pH range of 3 to 6 

2 Ammonitication: 

The decomposinon of protem of dead plants and animals and ndrogenous wastes 
to afminonia Db. ammonifying bactera 

® Atmospheric nitrogen fixation: 

The <onversion of atmosphenc gaseous nitrogen to nilraies by thunderstorms and 
bgntring 

® Sogeochemical Cycle: 

The cycle pathway through which chemical elements move from environment to 
orgerisms and back to the environment 

.2 Biological nitrogen fixation: 

The -onvers:on of gaseous nitrogen inte nitrates by living orgarusms 

® Biosphere: 

The last level of ecological orgamization, ail the ecosystems of the word together 
form the biosphere 7 

@ Biotic: 

The kving components of the envwonmen. inciude producers. consumers and 
decomposers 

© Carbon cycle: 

The beageochemical cycle in which carbon fiows between organisms and the 
environment 

2 Carnivore: 

The consumers which eat only arwnal flesh 

e Commensalism: 

A type of symbiosis in which one of the partners gets beneft white Ine other is 
nether benefiled nor harmed 

e Competition: 

A symbiotic relationstup between or among living things for resources such as lood 
space shelter mate, ecologecal status elc 
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e Consumer: 


The part of the biotic components of the ecosystem that consisis of animals 
« Decomposer: 


An organism which decomposes ihe dead bockes and dead matier 
® Deforestation: 
Cteanng of forests by natural causes of by humans 
# Denitrification: 
The conversion of nitrates into nitrogen gas which then seleascd mito the 
aimosphere This i$ caused by bacteria art how they oblan ther energy A sma‘ 
amount % converted to usable forms by lightning mn & process called stmospncrnc 
Mmtragen fixation 
* Ecological pyramid: 
A representahon of the number of nmamiduals Of amount of biomass Of onArjy 
DISS! 1. VaNOus trophic faves of a food chan 
* Environment: 
The sum total of physical (abiotic) and tote conditions which infivence -“¢ 
organam 
* Eutrophication: 
The ennchmnent of water wih inorgaruc nutnents. Ihe nutramnts promote tne yrov.in 
of atgee and « leads to increase in the number of the Sconces and depietion of 
ozygen 
® Food chain: 
The senes of organisma wn an ecosystem, in which an organism eats the pracedi:g 
one and 5 eaten by the next one 
. Food web: 
A network of mierconnected food chains has @ fumber of feeding connect. :s 
amongst different organisms of a community 
« Global Warming: 
Increase in the temperature of the Earth. due lo Ine acdition of gieenhouse gases :n 
atmosphere woch do not allow solar ratkatons to reflect back into the space 
e Interspecific interactions: 
Interactions belween the members of the afferent species 
® Intraspecific interactions: 
interachons beween ihe members of the same species 
e Mutualism: 
The symbiotc association Mm which both the partners get benelil and nether os 
famed 
e Natural resources: : 
The resources on Earth. which provide everything that humans use or consume 
« = Nitrification: 
The madalion o1 smmoma to nities and nitrates by the nartyng Gacteria 
» Nitrogen cycle: 
The flow of mtrogen between enwronment and the Organisms 
e Nitrogen fixation: 
Conversion of mlrogen into nitrates 
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@ Non-renewable resource: 

A resource that is formed over very long penods, the rate of formation i extremely 
slQw #0 Cannot be replaced @g minerals and fossil fuels 

e Overpopulation: 

Increase in population beyond the carrying capacity of an area or envwonment 

* Ozone: 

The O, gas. also present in the upper layer of the atmosphere where it absorbs the 
uitraviclel rays present im the sun's radiation 

* Parasitism: 

A type of inferspecific interaction mm which smaller pafiner (parasite) denves food 
and shelter from the body of larger pariner (host) and harms the host 

e §€«Phytoplankton: 

Photosynihete organisms that float on the surface of water 

* Pollutant: 

The substance that causes pollution 

® §6Pollution: 
Undeswable change w the physical. chemical or biological charactenstics of air, 
water and land thai. may hatnfully affect iwing orgarusms and ather resources 

@ Predation: 

An interaction between animals of two Species of sn pant and an animal, m which 
the predator aftacks. kids and feeds on ihe smaier animal called prey 

* Producer: 

An organism that produces organ: compounds from morganic compounds, an 
autatroph 

® Pyramid of biomass: 

The graphic represeniation of biomass present per uni area at ddferant tropic 
levels in an ecosystem 

® Pyramid of numbers: 

The graphic representaton of the number of individuals per unit area at vanous 
trophic jevels in-an ecosystem 

e Renewabte resources: 

The resources which gre repiemshed or reproduced easily @g sunlight air, wind 
etc 

« Symbiosis: 

Lang or short term relabonship between members of different species three forms 
are parasitism, commensatism and mutualsm 
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CHAPTER #17° |: - 4e*4 


4 


Ql. Define biotechnology and describe its importance. 
Ans: Blotechnology: 


The use of hving organisms wm aystems or processes for the manufacture of 
useful products or for services for humankind 
Old Biotechnology: 

Arthough the tenn bictechnology ss new the discipkne itseff is very old 
Fermentation pnd other such processes, which are based on the natura capabilities 
of organisms, are commonty considered as oki bioiechnology 
Modern Biotechnology: 

Genetic engineering .e@. the artificial synthesis, modification, removal addition 
and repar of the genetic maternal (DONA) is considered a3 modern brotechnokigy 
Scope and Importance of Biotechnology: 

The fotowng are some areas of the appiication of Dbotechnology 
i. Biotachnology in the Field of Medicine: 

In the field of mectone, brotechnologisis synthesized maulin and interferon 
(antwira!l proteins) from bactena and released for sale A large number of vaccines 
and anutodes. human growth hormone and other medicines have alao been 
produced Vanous enzymes ae being syntheszed for medical as well as mdustrial 
use Gene therapy {treatment through genes) has become important in recent 
years Brotechnology alec proved much beneficial in forensic medicine The stucy of 
DONA heips in the identification of criminats. 

il. Biotechnology in the Field of Food and Agriculture: 

Fermerted foods (eg prickles, yogurt), malted foods {e.g powdered mitk a 
mixture of bariey, wheat flour and whole mik). vanous vaamins and dairy products 
afe produced by using microorganmsms. Wine and beer are produced i beverage 
industry Biotechnology bas piso revclutiomzed research actvires in the area of 
agncutture 
Transgenic: 

Transgenic (organisms wih modified genetc set-up} plants are being 
developed m which desirable characteristics are present eg more yiakis and 
resistance against diseases, nsects and hertecides Transgenic goats chickens 
cowa give more food and milk etc Many animals hke mice, goats cows etc have 
been made transgenic to gel medicines through thew milk, blood or unne 
itl. Blotechnology and Envirorunent: 

Biotechnology 1s aiso being used for dealing with environmental ‘ssves bke 
pollution control, development of renewable sources for energy. restoration of 
degraded lands and biodrversity conservation Bactenal enzymes are used to reat 
sewage water to punfy. Microbes are being developed to be used as bropesticides 
bofertihzers, biosensors etc Such transgenic microorganisms are siso used for the 
recovery of metals cleaning of spMied ole and for many other purposes 
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Q2. Write a note on Genetic engineering. 
Ans: Genetic engineering: 

The artboal synthesis modification, removal, addition and repair of ine 
Gunetc matena! (DNA; ‘s consxtered as modem biotechnology ft is done to alter 
‘ne charactenstcs of orgamsms The work on genetic engmeering started in 1944 
ween it was proved that DNA carnes the genetc informatio, Scentsts ssolated the 
enzymes of DNA synthesis and then prepared DNA outaxte cells 

In 19708 ihey were able to cut and paste the DNA of organisms In 1978 
scientists prepared human insulin by inserting the maulin gone in bactena Human 
growth Mormone was also synthesized m bactena 

in 1990 ihe Human Genome Project was launcned to mao a Ine genes 
mhumancel The complete map of human genome was publshed m 2002 


Human began using microorganisms as early as 4000 BC for making wine wnegar 
cheese yogurt etc Some of these processes nave become a part of every home 
that we may even hesitate to refer them as bolechnology 


Interesting Information 


In Scotland. m 199° an embryclogist lan Wilrrut groduced a sheep (Dolly; 
ftcm the boy cell of an adull sheep 
Q3. Give an example how biotechnology is helping for better 

environment. 

Ans: See Q #4 from Exercise (Short Questions) 
Q4. Briefly explain the process of fermentation: 
Ans: Fermentation: 

The process in wtych there is incomplele oxdaton-reducton of the organic 
substrate {(ghicose) 

In 1857 Pasteur convinced the screntific communty that ail fermentations 
are the results of microbial activity He showed that fermematon is always 
accompanred by the development of mxroargansme There ate many kinds of 
fermentation and each hind ia a characterstic of particular microteal group 


Giucose 


Pyruvic ecid 


Lactic OR Other 
ach Organic acids 


Carbohydrale fermentation and its  proitucts 
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eFermentatons are classified mm terms of the products formed The onal 
sieps of carbohydrate fermentation are identical to [nose of fegovation The 
process begins with gtycolysis in which the glucose molecule 1s Ofoken mio two 
motacules of pyruvic acid Diterent microorganesms proceed the (urther reactions ir 
different ways It tesults in the formation of various products from pyruvic acid 
Types of Carbohydrates Fermentation: 

The two basic types of carbohydrate fermeniaton are 
i, Alcoholic Fermentation (by yeast): 

This fermentation « cated out by many 
types of yeast such as Saccharomyces cerevisiae 
This process 1% Quite miportant and & used 16 
produce Dread beer, wine and distiled spirits im 
ins process carbon dioxde =m removed from 
Pyruyc acid The prodyuctie acetakiehyde then 
reduced to ethanol The carbon dioxide produced 
during this fermentation causes the nse of the bread 
il, Lactic Acid Fermentation (by bacteria): 

in thig process. pyruvic acid 6 reduced to lactic Dy, Poca 
acd ors cared out by many bactena e9 Lactic acid 
Streplococcus and many Lactobacillus species it is Fermentation 
que important m dary axtusiry where dis used for Lactic acict 
souring mik and also for production of vanous types of CC ACK 


cheese 
Interesting Information 


Fears are also being expressed about the advances in biter MnOlogy °7 
terms of release of hae ful organisms developed through ‘ers~pnant DN- 


Acclakkehide 
Aloholik 


Termient.tient 


Pyravic acid 


technology 
Q5. What are the products of the two types of carbohy 'rate 
fermentation? 


Ans: Seo Q @ 3 from Exercise (Short Questions) 

Q& How would you define fermentat-on with reference 
biotechnology? 

Ans: See Qa 1 trom Exercise (Short Questo is 

Q?7. Describe the applications of fermentation in the field of fe: nerted 
foods, 

Ans: Applications of fermentation in ferment::d foods: 

Fermentation ofien makes the fecd more wirticus more digesible and 
taster It also tends lo preserve the food lower yj the nacd for refigeraton The 
following groups are Meluded in the fermented I> ds 
i. Cereal products: 

Bread «s the commonest 'ype of ferr onted cereal product Wheal dough + 
farmenied by S cerevisiae Rinne wih some actic acid bactesa 
ii. Dairy products: 

Cheese anc yogurt ave important fermentation products Cheesc +s formed 
when @ milk prote.” 8 coagulated This nappens when the acid produced by ‘act.c 


ta 
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acid bacteria reacts with muk protein Yogudt 1 made trom mik by dfferent ache 
ach pactena 
iti, Fruit and vegetable products: 

_ Fermentation is usually used, along with sali ang acx) to preserve pickle 
fruits and vegetables 
iv. Beverage Products: 

Beer ts produced from cereal grains which have been malted dned and 
Ground into fine powder Fermentation of the powder is done by yeast Tres process 
breaks the glucose present m powder into pyruvic aad and then imio ethanc! 
Grapes can be directly fermented by yeasts to wine 
Q8. Name any two industrial products made by fermentation. Also 

describe their uses In the industry. 

Ans; Sce O # 2 from Exercise (Short Questions). 

Q9. What is a fermenter? What are the two types of fermentation 
carried out in fermenters? 

Ans: See Q #2 from Exercise (Understarding the Concept) 

Q10. What are the Advantages of using Fermenters. 

Ans: Advantages of using Ferrnenters: 

For each biotechnological process. the environmen provided 16 the 
organisms must be morntored and controled Such a controlled environment rs 
provided by ferrnenters 

A fermenter optimizes (he growth of the onganams by controling many 
factors bke nutrens, oxygen. growth intubdors, pH and temperature 

A fermenter may hok several ihousand Idres of the growth macum So 
fermenters allow the production of matenals = bulk quanthes 

Massive amounts of medicines. msulin. human growth hormone and other 
proteins arg being produced in fermenters and thre production proves much 


Irrex pensive. 
| Interesting Information | 


The design and srrangemenis for continuous fermentat'on are more complex 


Interesting Information 


In fact fermenter constitutes the heart of any indusfnal fermentation process 
Q11. Give introduction and objectives of genetic engineering. 
Ans: Introduction of Genetic Engineering: 

Genete engineering or recombinant DNA technology involves the artificial 
aynthesis, modification, removal, addition and repay of the genetic matenal (DNA) 
Genetic engineering developed in the mid-1970s whan it became possible to cut 
ONA and to transfer particular pieces of DNA from one type of organism ito 
another As a regut, the charactenstics of the host organism could be changed If 
host organism & a microorganism. such as a baclerum. iv transfered ONA 1s 
muttiplicd many umes as the microorganism multiplies. Consequently fm possibie 
to obtain milions of copies of a specific DNA made a bactenal cel 

ives of Genetic Engineering: 
ee important atcines of genetic engineenng are as follows 
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j. Isolation of @ particular gene of part of a gene for vanous purposes Such aS 
gene therapy 


il, Production of particular RN A and protew molecules 

iti, improvement m the production of enzymes drugs and commercially 
important organic chemicals 

Production of vaneties of plants having parbcular desirabe charactenstics 

¥. Treatmant of genetic defects in higher organisms 

Qi2. What basic steps a genetic engineer adopts during the 
manipulation of genes? 

Ans: See 0 #4 from Exercise (Understanding the Concept) 

Q13. In biotechnology, what is meant by Genetically Modified Organism 
(GMO)? How ts it made? 

Ans: See 0 #5 from Exercise (Short Questions) 


Q14. Describe the achievements of genetic engineering in medicine, 
agriculture and environment. 
Ant: See CO # 3 from Exercse (Understanding the Concept) 


Interesting Information 


Before genetic engm@erng. 500 000 sheep brains were required to produce 
5 mg human growth hormone 


Q1S. What are single ceil proteins? Describe their importance. 
Ans: See Q #5 from Exercise (Understancing ihe Concept) 


Interesting Information 


It 1§ known as single cel protein because the microorgamsms Used a8 production 
are unicelar mdnaduals. 


SCP 35 gaining pacaharig day by day because Tequires tirruted land area for 
production 


| REVIEW QUE ESTIONS | 


MUI ‘TIPL I CHOICE 


1. Find the correct match for the fermentation product and the 
organism Involved. 
A Form acid - Saccharomyces B Ethanol. Saccharomyces 
C Ethanol -— Aspergius O Glycero: - Aspergiiue 

2. Which one is NOT an objective of genetic engineering? 
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A Producton of cheese and yogurt by lactic acid bacteria 
B isolation of a particular gene or part of a pene 
C Production of RNA ard protem molecules 
D Correction of genetic dcfects m higher organisms 
3. Which of these is an anti-viral protein? 
& Urokinase 8 Thymes 
C insubn D interneron 
4. The first step in genetic engineering is; 
A Growth of the genetically mosified o ganism 
B Transier of the Recombinant ONA ato the hosl organism 
C isolation of the gene of interest 
D Insertion of a gene mo @ vector 


a‘! Vaa- t 


|___ SHORT QUESTIONS _~ | 


1, How would you define fermentation with reference to 
biotechnology? 
Ans: fermentation: 
Fermentation is the process in which there 1s incomplete oxdabon-reduchon 
of glucose Fermentation has been in the knowledge of man since centuries. bul it 
was Debeved thal ¢ @ purety a chemical process 
Fermentation in Biotechnology: 
tn beginning. the meaning of fermentation process was the use of 
microorganisms for the production of foods (cheese yogurt fermented prckies and 
Sausages, Soy sauce) beverages (beers wines) and spits However in 
biolechnokgy the lerm termentation” means the production of any product by the 
Mase cukure of micrcorgamemns 
z. Nama any two industrial products made by fermentation. Also 
describe their uses in the industry. 
Ans: Industral Products: 


Products Microorganisms used | _____ Soma uses | 

Formix. acid | Aspergius ‘Used om textie dyemng leather: 

| “‘yeaimert efectroplating rubber! 
= re att 

Ethanc! Saccharaonyces Used solvent used in “ine! 


{ ' 
Glycerol 


suitor Gt eesecae and beverages | 
eed as sovent. used in the 
Producten of plastics cosmetics and 
sOaps Lsed In prining used = 
sweetener i 
| erylie acid ee ___ Bacitus Used in the producton of plastics _ ih 


_—- 


Sacchavonyces 
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3. What are the products of the two types of carbohydrate 
fermentation? 

Ans: Products of carbohydrate fermentation: 

i. Alcoholic Fermentation {by yeast) 

it. Lach> Acid Fermentation (by bacteria 

4. Give an example how biotechnology is helping for better 
environment, 

Ans: Biotechnology and Environment: 

Brotecinology 1s aiso beng used for deabng with environmental issues {ike 
PolkWION Control. development of renewable sources for energy restoration of 
degraded lands and bodiversity conservation Bactenal enzymes are used fo treat 
Stwage water lo purdy Microbes are being develooed to be used as bropesiicides 
thofertzers biosensors etc Such transgemrc microorganisms are also used for tne 
recovery of metals cleaning of spdied ois and for many other purposes 
5. In biotechnology, what is meant by Genetically Modifled Organism 

{GMO}? How is it made? 

Ans: Recombinant DNA +4 ansferfed to the target host in ths way host 
orgamsm 1s transformed into a genetically modified organsm (GMO: 

The GMO are provided sunabie culture medium for growth io give as much 
copes of the gene of interest a8 needed 

Tne GMO contams the gene of interest and manvfactures the desired 
praguct which 1s solaied from cudure medium 


‘UNDERSTANDING THE CONCEPT 


ome ev emeiinis amnion 


1. Define biotechnology and describe its importance. 
Ans: Biotechnology: 

Tk. . 3@ Of ning Orgarusms in sysiems or processes for the manufacture of 
useful products of for services for humankinc 
Old Biotechnology: 

Although the term biotechnology ¢ .ew the discphoe itself ig very of 
Fermentation and olher such processes which are based on the natural capabilties 
of organisms are commonty considered as old Dotechnoiogy 
Modern Biotechnology: 

Genetic engineering .@¢ te artificial synthesis modificato. removal add:ton 
and repa of the genetic material (ONA: 's considered as modern bolecnnology 
Scope and Importance of Biotechnology: 

The following are some areas of Ihe appication of botechnology 
i, Biotechnology in the Field of Medicine: 

In the field of medicine molechnolsgsts synthesized itpuly ang interteron 
{antiviral orcteing) from bacteria and reieased for sale A ‘arge number of vaccines 
and antibodies furan growin hormone and olber medicires have also beer 
produced Vanous enzymes are being synthesized for medicinal as well as induste4! 
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use Gene therapy (treatmem through genes} has become smportani m recent 
years Biotechnology also proved much beneficial in forensic medicine The sludy of 
DNA helps an the deniificaton of crmnals 

ti. Biotechnology in the Field of Food and Agriculture: 

Fermented foods (¢ g. pickles. yogurt}, matted foods (a g powdered mulk a 
mixture of barley. wheat flour and whole muik), various vitamins and dairy products 
are produced by using microsigaruems Wine and beer are produced in beverage 
industry Brotechnology has also revolibomzed fesearch activites m the area of 
BONncuiture 
Transgenkc: 

Transgenc (organisms with modified genetic set-up) plants are berng 
developed. in which desirable charactenstica are present ¢€g more yields and 
fesisiance against diseases. insects and hertxcides Transgenic goals. chickens. 
COWS give more food and mak etc. Many animals bke mice. goats. cows etc have 
been made transgeruc to gel medicines through their malk, blood or urme 
ii. Biotechnology and Environment: 

Biotechnology is also beng used for deakng wth envronnental sues. hke 
pelution control, development of renewable sources for eneigy, restoration of 
degraded lands and brodrversity Conservation Bactenal enzymes are used t0 Ireat 
sewage water to purify Microbes are being developed to be used as tropesticides 
bofertikzers, biosensors etc Such transgenic microorgamsms are also Used for the 
recovery of metals, cleanmg of spilled os and for many other purpcees 
2. What is a fermenter? What are the two types of farmentatian 

carried out in fermenters? 
Ans: Fermenter: 

A device that provides optimum environment in which organisms can grow to 
produce biomass snd to form the product ss called fermenter 
Types of fermentation carried out In fermenters: 

Fermentation 1 carned aut in fermenters. in the following two ways 
i. Batch Fermentation: 

In tts process, the tank of fermenter is filed with the raw materials to be 
fermented. The temperature and pH for microbial farmemation is properly adjusted. 
and nutritive supplements are added 


A batch fermenter 
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Af the material is steam slemtized. The pure cullure of microorgamsms 1 
added to fermenter from a separate vessel Fermentation proceeds and after the 
proper ime ine contents of fermenter are taken oul Fermenicr is cleaned and the 
process is repeated Thus. fermentation 6 a dscontinuous process divided ito 
baiches 
il. Continuous Fermentation: 

In ihis process. ihe suvstrate = added to fermenter conbnuously at 2 fixed 
rate This maintams the mcroorganisms wn growth phase Fermentation products 
are taken out continuously (Fig 17 4} 


[A continuous fermenter} 
3. Describe the achievements of genetic enginecring in medicine, 
agriculture and environment. 
Ans: Achievements of Genetic Engincering In Medicine: 

Vanous achevements of genetic engmeenng are as follows 
Human insulin; 

Human msubn gene was transferred mio bactena The genetically modified 
bactena became able to synthesize insukn Diabetics are now recerving this insulin 
Human growth hormone: 

in 1977 an & cok bacterwwn was created that was capable of synthesizing 
the human growth hormone 
Hormone Thymosin: 

The hommone ihymosn which may prove effectve aganst brain and lung 
cancer has been produced by genetically modhed microorganisms 
Beta-endorphin: 

Beta-endorphin, a pain kifler produced by the brain, has also been produced 
by genetic engneenng lechniques 
Vaccine: 

Genetic engineers produced a safe vaccine against the foot and mouth 
disease (a val disease mm cattle goats and deer) Silay many vacanes have 
been produced against human diseases such as hepatitis B 
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Interferons: 

interferons afe anti-viral proleins produced by celig infecicd with wruses In 
1980. siterferon was produced m the genetically modified macfourganisins tor thie 
first fme 
Urokinase: 

The enzyme wokmase wich is Used Io dissolve Diood clols has Duin 
produced by genetically modded mucroorganisms 
Haemophilia: 

Now « has become possitie 1o modify Ihe genes m the jiuansit egg cell Tiys 
Can jead to the elation of nhecte- vspascs ke hacmophia 
To cure biood diseases: 

Genet engneenng techques cant also be used to Cure bioad discases he 
thalassemia and sickig-celi anaemia which sesut Irom deliccis m single goncs 
Normai genes could be Iransferred into the Done marrow 
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Achievements of Genetic Engineering in Agriculture: 
Fix nitrogen: 

Genebc engineers have developed plants that can tm mitrogen directly from 
ide atmosphere Such plants need less ferbhzers 
Achievements of Genetic Engineering in Environment: 

Genetic engineering ss aiso beng used for dealing wih enwronmental 
$8UeS3 like polluin cantrol development of renewable sources for energy 
restoration of degraded lands and biodiversity conservation Bacterial enzymes are 
used to treat sewage water lo purdy Microbes are being developed to be used as 
bopestcides broferiizers beosensors etic Such transgenic microorganisms are 
also used tor ihe recovery of metats cleaning of spied oils and for many other 
Purposes 
4, What basic steps a genetic engineer adopts during the 

manipulation of genes? 

Ans: Basic Steps in Genetic Engineering: 

All ihe above mentioned objectives can oe obtaned by BOMe basic 
methodologies Such #8 
i, Isolation of the gene of interest: 

In the iwsi step the genetic engineer Keniifies the gene of interest m a 
done organism Specai enzymes called resinclion endonucleases. are used to cut 
the identited gene from the total ONA of donor organism 
li. Insertion of the gene into a vector: 

A vector & selected for the transfer of ihe isolated gene of imersat to the 
hosi cet The vector may te a piasmid (the extra-chromosomal DNA preseni 
many dactena) of a bactenophage The gene of meres! is atlached with the vector 
DNA by using endonuciease (breaking snzymes) and ligase Cowning enzymes} The 
vector ONA and the attached gene of interest are collecively called recombinant 
DNA. 

iii. Transfer of recombinant DNA into host organism: 

Recombinant DNA 1s transferred to the target hast fn this way hos! organsm 15 
transformed into 2 genetic ahy modihed organism (GMO) 

iv. Growth of the GMO; 

The GMO are proved suitable cullure medium for growth to gve as much copes 
of the gane of wierest as needed 

¥. Expression of the gene: 

The GMO contains the gene of mterest and manufactures the desired 
product which tt isolated fram cudure medium 
5. What are single cell proteins? Describe their importance. 

Ans; Single-Cell Protein: 
The pratem contem extracted trom pure or Mixed cultures of algae yeasts fungi of 


bacieria the mucro orgamsms are grown in fernenters where they produce a magn 
yield of prolemn 


Importance of Single-Cell Protein: 

a. Single-Call Protein (SCP) raters to the protein coment extracted trom pure o¢ 
mined cultures of aigae yeasis. fungi or bacteria For the production of single-col 
protems, ihe microorgemsins sre grown wm fermenters These microorgarusms utsize 
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& vanety Of subsiraie bke agncultural wastes wdusinal wastes natural gas like 
methane etc Microorgansms grow very vigorously and produce a high yeld of 
protein The protem content produced by mucroorganiams « also known as nove! 
protein of minifood 

b. Due to over-popuiation, the work is facing the problem of food shortage In 
future, the conventional agrcutural methods might not be able to provxte a 
sufficient supply of food (especady proteins) 

c. For a better management of food shortage problems (i humans and 
domeste arimats}. the use of microbes as the producers of single-cell protems has 
Deen successful on expenmental basis This technique was mtroduced by Prof 

Scnmshow of Massachusetts institute of Technology Scwntist and food 
lechnologists Ceheve that single-ce# profes wil subsistute the other proteim-rich 
foods i hymen and ammal feeds 

d. AH scientists recognize the significance of the production of single-cell 
protems The microorganisms grow very wgorously and produce a high yetd It has 
been calculated that 50 kilogram of yeast produces about 250 tons of protewm within 
24 hours Algae grown m ponds produce 20 tons (ary weight) of protein per 
acre/year This yield of protein mw 10-15 times higher than soybea%s and 20-50 times 
hagher than com When single-cell profeins ates produced by using yeasts the 
products also contain high vitamin content 

@. In the production of single-cell proteins. industnal wastes are used as faw 
materais for microorganisms It helps in controlhng pollution 

The use of single-cell proteins has good prospecic in future because they conlain an 
essential ammo acads. Morecver, the production of singe-cel projiems i 
independent of seasoral vanations 


e Satch fermentation: 

The drscontinuous fermentation process, divkied mio batches 

e Blotechnology: 

The use of ining orgarusms m systems of processes for the manufacture of useful 
products or for sernces for humankind - 

se Continues fermentation: 

A process in which cells o micro-organisms are maintained in culture in the 
exponent! growih phase by the continuous adddion of fresh medium that is exactly 
balanced by the removal of cell suspension from the buereactor 

« fermentation: 

The process in which there is incomplete oxdation-reducton of the organrc 
substrate (glucose) 

© Fermenter: 

A device thal provides optimum environment wm which organisms can grow to 
produce biomass and to form the product 


Visit www downloadclassnotes. comm for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 12 of 13) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www, downloadclassnotes,com , E-mail: i i 


BIOLOGY NOTES FOR 1071 CLASS (UNIT # 17) 


e Genetically Modified Organism (GMO): 

The orgemem in wich DNA (gens) from some other organism has been transteres 
@ Recombinant DNA: 

Tre vector DNA and the attached gene of interest 

* Restriction endonucleases: 

Enzymes used to cut the gene from the tolal DNA of the organism 

@ Single—Ceill Protein: 

The protein content extracted from pure of mixed cultures of algae yeasts tung: or 
bacteria the micro-organisms are grown in fermenters where they produce a high 
yreid of protein 

© Transgenic: 

Organiems with modified genome genetic make-up, 

® Vector: 

(In Biology) The DNA (plesmud) or bacteropnage etc thal transfers tha isolated 
gens of wterest to the host cat 
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